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Abstract
Cytoreductive surgery and hyperthermic intraperitoneal 
chemotherapy procedure are performed with increasing 
frequency to treat patients with diffused peritoneal car-
cinomatosis. These procedures have showed to increase 
life expectancy in what was previously considered a 
“terminal condition”. Anyway patients face major and 
life threatening derangements of their hemodynamic, 
respiratory and metabolic physiologic balance during 
the surgery and in the immediate postoperative period. 
Despite the need of an advanced organ monitoring 
and support all these derangements seem to be mild 

and short-lived when timely addressed, at least in the 
majority of patients. Intensive care physicians are in-
volved in providing surveillance and organ support till 
the patient is effectively weaned after the operation. 
Moreover, the anesthesiologist as perioperative physi-
cian is involved in pain control, metabolic and nutritional 
support of this cohort of patients. This task can be chal-
lenging considering that part of the patients are already 
on a long list of pain control medication after previous 
surgery or chemotherapy. A malnourished state is com-
mon too and it is secondary to difficult feeding, wasting 
syndrome from the tumor and massive ascites. The last 
issue the anesthesiologists need to be aware of is the 
impact over the quality of life (QoL) of this procedure. 
The patient’s underlying pathology is unlikely to be de-
finitively cured so no treatment is an acceptable choice. 
The possibility to withhold the treatments must be part 
of the consultation process like the discussion about 
the QoL in the immediate, as well as in the long-term, 
after the operation. Careful monitoring and treatment 
of every aspect that can impact the QoL must be taken 
and the efforts to be poured into an effective preserva-
tion of the QoL must be doubled when compared with a 
patient scheduled for major abdominal surgery. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: The strenght of this review is to be part of 
an editorial project that addresses all the aspects of 
hyperthermic intraperitoneal chemotherapy and cytore-
ductive surgery procedure. As last article of this special 
number it gives a comprehensive overview of the ane-
stesiologic issues and an in-depth view of the perio-
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perative problems and how they affect life and quality 
of of the patients that undergone this type of surgery. 
Moreover for every topic preoperative, intraoperative 
and postoperative considerations are provided in order 
to give a clear guide to the physician that approchese 
these patients. 
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INTRODUCTION
Cytoreductive surgery (CRS) and hyperthermic intra-
peritoneal chemotherapy (HIPEC) are extensive, life and 
quality of  life (QoL) threatening procedure. All the avail-
able studies covered an extremely selected population of  
patients usually young (less than 70 years old), without 
relevant comorbidity [mainly American Standards As-
sociation (ASA) 1 or 2] and with a near to normal per-
formance status scale (Karnofsky performance status > 
80%)[1-5]. Despite this highly selected population, morbid-
ity and mortality are as high as 65%[1] and 12%[6], respec-
tively. Patients face major hemodynamic, respiratory and 
metabolic derangements during the procedure that need 
to be timely addressed; moreover anesthesiologists, as 
perioperative physicians, are committed to providing sur-
veillance and organ/metabolic support in the first period 
after the procedure itself.

We will provide an overview of  the challenges the an-
esthesiologist has to face; for every issue we will provide 
preoperative, intraoperative and postoperative consider-
ations, when appropriate.

RESPIRATORY STATUS
These patients could be pre-operatively hypoxic because 
of  ascites, pleural effusion and atelectasis. During the 
HIPEC phase of  the procedure there is an increase in 
airway pressure and a reduction in functional residual 
capacity. As the abdominal cavity is filled-up with the 
chemotherapeutic agent we observe an elevation of  the 
diaphragm and an increase in the intra-abdominal pres-
sure (IAP)[7,8]. An increased PaCO2 and a decrease in the 
A-a gradient and arterial pH is the hallmark of  the gas 
exchanges deterioration. All these changes are short-lived 
after the HIPEC phase is terminated apart from the pH 
reduction, due to a persistence of  the metabolic acidosis[9]. 

Preoperative consideration
Standard evaluation with Chest X-ray and careful medi-
cal history record is probably enough. However, pulmo-
nary function test should be considered if  a history of  
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increased bronchial reactivity is reported. Moreover due 
to the high incidence of  hydrothorax preoperative pleu-
ral effusion evacuation and Continuous Positive Airway 
Pressure (CPAP) periods should be considered in order 
to optimize pulmonary reserve before surgery.

Intraoperative considerations
An impaired tissue oxygenation and an increase in peak 
airway pressures up to 30 mmHg are reported during 
the HIPEC phase secondary to the cranial shift of  the 
diaphragm[4]. A lung protective strategy consisting of  low 
tidal volume, positive end expiratory pressure and recur-
rent recruitment maneuvers should be considered as the 
respiratory derangements are similar to those observed 
during long laparoscopic procedures and should be treat-
ed accordingly[10]. Whenever a previous history suggestive 
of  severe reduction of  Functional Residual Capacity is 
reported an open abdomen technique, as the coliseum 
one, should be employed for its smoother impact on he-
modynamic and respiratory systems[11]. 

Postoperative considerations
The vast majority of  patients can be extubated in the 
operating room at the end of  surgery. Anyway, beside 
patients still on mechanical ventilation at the end of  the 
procedure all the patients should be monitored post-
operatively for respiratory complications. Postoperative 
CPAP can be extremely useful to speed up the recovery 
as reported by Arakelian et al[12] and should be discussed 
pre-operatively with the patients and planned for the first 
postoperative period.

HEMODYNAMIC BALANCE
CRS and HIPEC phase of  the procedure show differ-
ent hemodynamic features. During the CRS we face an 
extreme surface exposure, often severe bleeding, massive 
ascites evacuation, as in the case of  ovarian tumors, and 
extensive tumor and peritoneal resection. Keeping normo-
volemia can be difficult and fluid turnover exceeding the 
well-established 6-8 mL/kg per hour for major abdominal 
surgery[13] is often reported. About 12 mL/kg per hour is 
the most frequent fluid requirement observed during this 
procedure to keep an adequate end-organ perfusion as 
detected by urinary output or appropriate advanced hemo-
dynamic monitoring[3,4,14,15]. HIPEC phase is characterized 
by two conflicting features. If  hyperthermia induces a hy-
perdynamic state the increased IAP, when the abdominal 
cavity is filled up with chemotherapeutic agent, creates a 
hypovolemic state due to the reduction of  the venous re-
turn. A plain description of  the hemodynamic parameters 
during the HIPEC phase is: an increase in heart rate[3,15], 
mean central venous pressure (CVP), pulmonary artery 
pressure, wedge pressure[7,15], intrathoracic blood volume 
index[14] and cardiac index[11,15,16]; on the contrary mean 
arterial pressure and systemic vascular resistance showed 
a trend, if  not a statistically significant, reduction over the 
baseline[9,14]. An increase in end tidal CO2

[3] and an increase 
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in oxygen extraction and consumption rate are the signs of  
the hypermetabolic state that is due to the hyperthermia[17]. 
All these changes are constantly reported to be short-lived 
after the completion of  the HIPEC phase and the vast 
majority of  patients, if  not all, were weaned off  from he-
modynamic support at discharge from the operating room, 
if  ever supported with an amine infusion. Moreover the 
hemodynamic derangements can be reduced if: an open 
abdomen technique is employed and the core tempera-
ture is kept as close to normal as possible. Esquivel et al[11] 
reported only a statistically significant increase in cardiac 
output during the HIPEC phase when the “Coliseum 
Technique” was used while the increase in heart rate, mean 
CVP and the decrease in systemic vascular and mean arte-
rial pressure were not a statistically, and clinically, significant 
trend. The earliest report from Shime et al[17] in 1994 on 
the effect of  the hyperthermia on the hemodynamic bal-
ance showed remarkable changes with a reduction in mean 
arterial pressure and systemic vascular resistance from 93.8 
to 75.5 mmHg and from 2214 to 1239 dynes × s/min5 

× m2, respectively, and an increase in cardiac index and 
wedge pressure from 3.4 to 4.6 mL/min per square meter 
and from 7.5 to 9.6 mmHg, respectively. Those changes 
were paired with a core temperature that approached 
40 ℃ at the end of  the perfusion whereas in more recent 
studies the core temperature never outreached 38 ℃[3,9]. 
This proportionally direct effect of  temperature over the 
hyperdynamic state of  the patient is well known. Several 
studies conducted during the procedures of  whole-body 
hyperthermia showed how when the core temperature gets 
warmer the hyperdynamic state gets worst[18].

Preoperative considerations 
No study specifically targets the cohort of  patients with 
heart failure. To this day, in the large RCTs published pa-
tients with an uncontrolled cardiac disease were excluded 
as no patient with ASA higher than 3 was considered eli-
gible[3,12]. A thorough cardiac evaluation (echocardiogram, 
stress test if  there’s suspected reduced coronary reserve) 
can be a prudent approach if  a history of  previous heart 
failure or reduced physical activity is reported. In this 
case the patients should be referred to the cardiologist for 
evaluation and risk stratification. Beside this we consider it 
sensible to refer every patients to a cardiologist if  he/she 
had a possible cardiotoxicity from previous chemotherapy 
and/or he/she developed a fast malnourishment state. 
Indication for HIPEC should be questioned whenever an 
uncontrolled cardiac disease is detected and eventually the 
patients should be considered for palliative care only. 

Intraoperative considerations 
All the hemodynamic changes are constantly reported 
to be short lived after surgery. Despite this, major fluid 
shift and amine support are constantly reported too. All 
the available case series used at least as hemodynamic 
monitor: hourly urinary output, CVP and an invasive 
arterial line[3,9] whereas others used invasive, or advanced, 
monitoring such as pulmonary artery catheter[7,15,17], con-

tinuous esophageal echo-Doppler monitoring[8,11,16] or 
transthoracic thermodilution technique[14] (Picco; Pulsion 
Medical System, Munich, Germany). In our institution 
invasive monitoring is usually considered mandatory just 
for patients with a known reduced cardiac performance. 
Anyway some minimally invasive devices as Vigileo/flo-
Trac, Pulsion Picco, trans-esophageal echocardiography 
can be extremely helpful in guiding transfusion and fluid 
turn-over therapy. Several authors[11,16,19] argued that CVP 
is unreliable due to the increased IAP and table tilting 
during the HIPEC phase. Moreover the urinary output 
can be reduced secondary to toxicity of  chemotherapeu-
tic agent or to the increased IAP itself. In this scenario 
the possibility to evaluate in a real time manner dynamic 
parameters of  cardiac preload and fluid responsiveness 
is of  utmost importance in order to reduce the risk “flood 
or dry” the patient and to ensure an appropriate end-
organ perfusion. Beside fluid therapy amine support is 
an open issue during the procedure. No standardized 
protocol to face cardiac failure is reported and the amine 
used is related to the local policies of  the different insti-
tutions. Low doses dopamine were employed by Cafiero 
et al[16] and by Miao et al[9] to prevent renal dysfunction as 
a “renal dose” of  dopamine is reported to increase renal 
perfusion during laparoscopic procedures[20]. Anyway 
dopamine seems to have little effect, if  at all, because 
none of  the studies where it was not employed showed 
an increased rate of  renal failure.

Postoperative considerations
Hemodynamic unbalances are usually short lived. Anyway 
Cooksley et al[8] reported that a 26% of  the patients were 
still on vasopressor at the end of  the procedure and at 
the arrival in intensive care unit (ICU), even if  no patients 
developed renal failure or had a difficult weaning from 
hemodynamic support. Moreover fluid requirement can 
be difficult to anticipate as massive fluid loss through the 
drainages, up to 4 L a day[4], are reported. Careful fluid 
turn-over substitution and timely weaning from vasopres-
sor support advocate for an intensive, or at least interme-
diate, care to deliver adequate post-operative surveillance 
so to prevent renal dysfunction and decreased end-organ 
perfusion.

PAIN CONTROL 
The elective pain control modality in the vast majority of  
the centers is thoracic epidural[3,4,8,9,14,17,19]. Massive surface 
scarring is enough to justify the high level of  pain report-
ed and the longer use of  advanced and invasive modality 
of  pain control. For example, the cohort of  patients from 
Schmidt et al[3] had a median of  7 d of  continuous infu-
sion of  local anesthetic and opioids via the epidural route, 
which is much longer than the usual 3/4 d after major 
abdominal surgery. 

Preoperative considerations
It is important to notice that the patients scheduled 
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for CRS and HIPEC procedure had a long, and often 
troubled, medical history. Some of  them are already on 
a long list of  analgesic medications and some others 
show features of  chronic and neuropathic pain after the 
chemotherapy. No study specifically addresses this issue 
as chronic pain facilities are extremely heterogeneous 
around the world and the patients themselves undergo 
surgery with a different diagnosis of  disease and had 
more or less invasive procedures and different chemo-
therapeutic regimen. However a consult with the pallia-
tive care/chronic pain physician can be useful in order to 
plan a follow-up of  the patients when they’re discharged 
from the hospital. Thoracic epidural is probably the 
best option to control pain perioperatively. It is associ-
ated with a shorter mechanical ventilation period, from 
10 to 3 h[3], and a better patient satisfaction[21]. Anyway 
these patients seem to be efficiently and safely managed 
perioperatively even with high level of  intravenous opi-
oids. A percentage of  patients ranging from 38%[3] and 
21%[9] had no epidural catheter and they did not show a 
significant increase in perioperative complications, if  we 
exclude a longer period on mechanical ventilation and 
ICU admission. Coagulation unbalances are common in 
these patients as they develop massive ascites or have a 
long-standing history of  bleeding or malnourishment. 
However, it does not seem to affect the safety of  the 
placement of  a thoracic epidural catheter as no epidural 
hematoma is reported[22]. Risk benefit ratio is probably 
in favor of  thoracic epidural considering the difficulty to 
control pain and wean from mechanical ventilation that 
these patients have.

Intraoperative considerations 
A continuous infusion of  local anesthetic and/or opioids 
through the epidural route is felt unsafe by several au-
thors[9,23-25] because of  its high potential to worsen hypoten-
sive episodes due to its synergic effect with hyperthermia in 
reducing the systemic vascular resistances and because of  
the sympathetic blockade epidural analgesia produces. Any-
way Schmidt et al[3] found no detrimental effect using epidu-
ral analgesia during the procedure. We can speculate wheth-
er there’s any potential advantage in using epidural analgesia 
in the prevention of  the development of  chronic postop-
erative pain in a similar manner to its use during thoracic 
surgery[26]. Beside this there’s an increasing amount of  data 
that suggest how the use of  epidural analgesia may improve 
patients survival rate by decreasing the incidence of  tumor 
relapse or at least elongating the time to relapse of  the tu-
mor. de Oliveira et al[27] found a significantly longer time to 
cancer recurrence in the patients that had thoracic epidural 
working during the procedure of  CRS, but not HIPEC, (73 
mo vs 38 mo in the control group) in a cohort of  patients 
affected by ovarian cancer. On the contrary, time for can-
cer recurrence was not different between the patients that 
never had thoracic epidural or had it just as postoperative 
pain relief  technique. This possible positive effect can be 
secondary to the increased function of  nartural killer cells 
when the surgical stress response is reduced[28,29] and high 
level of  intravenous opioids is avoided[30].

Postoperative considerations 
Postoperatively all the usual precautions and the usual 
surveillance should be taken. In case of  the development 
of  chronic pain the patients should be referred to a pal-
liative care center or to a chronic pain clinic.

COAGULATION CONSIDERATIONS
Coagulation abnormalities are always reported in this 
cohort of  patients. They are defined as an abnormal elon-
gation of  prothrombin time - international normalised 
ratio (INR), activated partial thromboplastin time (aPTT) 
and/or pathological reduction of  platelets count over the 
baseline[3,4,8,9]. This dysfunction is reported to peak around 
24/48 h post-surgery[3,8], with a restoration of  a normal 
coagulation profile in 72 h[3], even if  baseline values are 
reached in almost 5 d[9]. Schmidt et al[3] reported that Fresh 
Frozen Plasma (FFP) and packed red blood cells (PRBC) 
were transfused in 50% of  the patients intra-operatively 
and 28% post-operatively. Coagulation abnormality is, 
probably, multifactorial in its genesis. The two sides of  the 
problems seem to be a dilutional dysfunction[31] secondary 
to massive fluid shift and bleeding and an impairment of  
coagulation factors profiles due to massive ascites[32] and 
malnourishment. 

Preoperative considerations
Standard coagulation evaluation (INR, aPTT, platelets 
count, list of  antithrombotic drugs) is enough and no 
author advocates for more expensive tests. The fear of  
intraoperative bleeding should not prevent us from con-
sidering the high thrombotic risk that some patients may 
have. Some of  them are women, in their fifties, with an 
ovarian cancer, that are going to keep for 8-10 h a gyneco-
logical position on the operating table. All of  these are well 
known prothrombotic risk factors. Special care is required 
by patients with massive ascites. Ascitic fluid is rich in pro-
teins with a varying concentration of  0.5-4.2 g/100 mL of  
proteins. Of  this amount 50%-70% is albumin, 30%-45% 
are globulins and 0.3%-4.5% is fibrinogen. The evacua-
tion of  up to 2-3 L of  this fluid changes something more 
than the oncotic pressure of  the patient. Vorgias et al[32]  
calculated the theoretical substitution requirement of  pa-
tients optimally debulked from ovarian cancer and found 
out that infusions for up to 3 d of  2 units of  FFP and hu-
man albumin were required. 

Intraoperative considerations
Coagulation during CRS and HIPEC procedure means to 
deal in a short period of  time with: dilution coagulopathy 
due to large amount of  crystalloids and/or colloids infu-
sion; transfusion coagulopathy due to PRBC transfusion 
to keep an adequate oxygen delivery, in the scenario of  
massive bleeding; and long-standing coagulation abnor-
malities due to dysproteinemia secondary to malnourish-
ment and ascites evacuation. This scenario complicates 
the understanding of  normal coagulation tests such as 
INR, aPTT and platelet counts. Thromboelastography 
(TEG) gives the possibility of  a thorough evaluation of  
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the coagulation profile and it is probably more useful in 
this type of  surgery than in others. Even if  no paper spe-
cifically addresses this question TEG-guided transfusion 
of  blood products may substantially reduce bleeding and 
eventually blood-products requirements similarly to what 
happens in other major surgeries[33].

Postoperative considerations
The coagulation profile takes at least 5 d[9] to get back to 
baseline values so surveillance and timely transfusion is 
needed. Renal status, electrolyte balance, glycemic and 
temperature control: renal dysfunction, electrolyte dis-
order and hyperglycemia are frequently observed[3,7,9,34]. 
They are related to the fluids infused, end-organ perfu-
sion achieved and quality and quantity of  perfusate used 
to deliver the chemotherapeutic agent in the abdominal 
cavity. Temperature control is of  utmost importance as 
it is directly related to the gravity of  deregulation in the 
hemodynamic and coagulation balance.

Renal status, temperature and 
metabolism
Standard evaluation: If  ureteral stents are positioned pre-
operatively to be used as landmark during CRS phase it 
should be advisable to check for their bilateral patency. 

Intraoperative considerations
Calcium, potassium, sodium are routinely checked. Minor 
electrolyte such as magnesium should be tested too as 
their unbalance is reported[9]. The use of  furosemide to 
enhance urine output to clear as much chemotherapeutic 
agent as possible is frequently reported[9,14,16]. Forced diure-
sis by the use of  high dose loop-diuretics is still considered 
“standard of  care” during chemotherapy with compound 
derived from platinum. Despite this “standard practice” 
there is no definitive evidence of  renal protection by the 
use of  high dose of  loop-diuretics, as stated by the Special 
Interest Group on Cancer Care of  the European Society 
of  Clinical Pharmacology[35]. They recommended a “brisk 
diuresis” during the platinum compound infusion and in 
the immediate days after by a prolonged saline infusion. In 
our case series of  CRS and HIPEC we had three renal in-
sufficiencies in 70 cases during the last year, two of  them 
were obstructive, none of  them required dialysis (unpub-
lished data). This small incidence of  renal impairment was 
probably related to the invasive monitoring of  euvolemia 
during the procedure despite a diuretic use (20 mg of  
furosemide before HIPEC induction). In our opinion 
diuretics use has still a place in the “standard of  care” of  
these patients as hypovolemia can be easily detected and 
corrected if  invasive monitoring is ensued and there is no 
clear evidence “against” the use of  loop-diretics. Drug 
clearance is mainly linked to renal blood flow and not to 
plain urine output. the prolonged use of  diuretics can be 
misleading as we can face a good urinary output in the 
presence of  an unnoticed end-organ perfusion decrease 
therefore euvolemia must be pursued with any effort. De 
Somer et al[34] reported hyperglycemia and hyponatremia 

when a perfusate of  5% dextrose was used as a carrier for 
oxplatin. This paper points out the need for the anesthe-
siologist to know the composition of  the perfusate and to 
prevent possible electrolyte unbalances due to the abdomi-
nal perfusion itself. Even if  the peritoneal surface is re-
duced the exposed area is still enough to give a statistically, 
and clinically, relevant impact over the electrolytes and 
fluid balance. Temperature control devices and strategies 
need to match the different requirements during the CRS 
and HIPEC phase of  the procedure. During the cytore-
duction when the abdominal cavity is open there is an in-
tense warm loss and hypothermia must be prevented using 
all the warming devices available (i.e., forced air warming, 
warmed infusions, arm blankets). On the contrary patients 
must be cooled down during the HIPEC phase when the 
warm infusate is delivered into the abdominal cavity. Cold 
fluids, ice packs, cooling mattress[14,16,17] have been used to 
cool the patients during the HIPEC procedure. Sometimes 
those devices were used to lower the core temperature be-
fore the abdominal cavity filling[7,9].

Postoperative consideration
None of  these disturbances is reported to be long lasting 
after the completion of  the procedure so just standard 
care is needed. 

QoL
CRS and HIPEC represent a radical treatment in a patient 
that has little possibility, if  any, to be definitively cured. 
Data from the literature suggest that patients that under-
stand their “terminal state” are likely not to wish to submit 
themselves to extensive, life and QoL threatening proce-
dures[36]. In this scenario no treatment, obviously exclud-
ing palliative and supportive care, is an acceptable choice 
and a careful counseling between physician and patient is 
mandatory. Anyway patients that are referred to a center 
that performs CRS and HIPEC are usually aware that the 
procedure will gain time for them, or at least for the ma-
jority of  them. Moreover McQuellon et al[37] eported that 
no patient in the cohort of  long-term survivor regretted 
having undergone the procedure. Although perioperative 
mortality and morbidity can be high[1,6], median survival 
improves significantly and for colorectal cancer a survival 
rate of  30% at 5-year is reported[38,39]. The quality of  the 
life gained with this procedure has been evaluated in sev-
eral papers[37,40-44]. Regardless of  the cohort of  patients 
analyzed, or the scores used to describe the QoL, all the 
papers reported - after a drop in quality and physical func-
tioning in the first few months following the procedure - 
a steady increase that reached baseline[4,5,42] or overshot it 
as in the case of  patients with ovarian cancer and massive 
ascites[39]. McQuellon et al[37] published the only report on 
long-term survivors after HIPEC and CRS. They showed 
as 87% of  the patients that survived longer than 3 years 
rated their health as good or excellent and none of  them 
regretted having undergone the procedure. To interpret 
data from QoL studies on HIPEC patients mean to deal 
with at least three main problems. The first one is the non 
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standardized use of  score across the studies as already re-
ported by Piso et al[43]. Secondarily it is extremely compli-
cated to interpret data from QoL studies as, especially in 
a cohort of  patients with a terminal disease, factors as ad-
aptation to disease, response shift, dispositional optimism 
can deeply change some of  the scoring and maybe have 
little effect over the life of  the patients[41,45]. The typical 
effect is that little improvement in QoL may be not sig-
nificant at a population level but, at the patient level, it can 
be important enough to enter or not a rehabilitation or 
supportive care program. Thirdly a significant proportion 
of  the patients do not reply to the follow-up since some 
of  them die or their conditions are so deteriorated that 
they cannot reply to the questionnaires. McQuellon et al[40]  
evaluated the QoL data of  patients starting with a cohort 
of  64 patients at baseline but only 23 patients replied 
to the 1-year follow-up questionnaire. Another study[42] 
evaluated 96 patients at baseline but only 24 were able to 
complete the 1-year follow-up, similarly Schmidt et al[4], 
with a baseline cohort of  67 patients and a 25 patients at 
the time of  the follow-up. Even though it is possible to 
consider and weigh during the analysis the effect of  miss-
ing data and of  the non-random distribution of  the results 
we need to focus keep in mind that probably the data just 
reflect the best possible outcome of  this surgery and that 
a real “average effect” it does not exist. 

POSTOPERATIVE CARE
The procedure is long and complex and even though the 
physiological derangements are predominately short-lived 
these patients deserve an intense postoperative monitor-
ing. Postoperative respiratory support is not always neces-
sary even if  CPAP periods can be useful to get back to 
baseline respiratory function levels[12]. Cooksley et al[8] re-
ported to have extubated all the patients in the OR before 
discharging them to the Critical Care Unit, whereas Miao 
et al[9] extubated 62% before PACU admission. Interesting-
ly Schmidt et al[3] observed how the presence of  a work-
ing epidural analgesia was significantly associated with 
a reduction in the mechanical ventilation period (3.1 h  
vs 10.3 h, respectively) and in an higher proportion of  
patients extubated in the operating room (41% vs 14%, 
respectively). From an hemodynamic point of  view these 
patients are rarely on amine support but suffer from high 
volume of  fluids loss from the drains, up to 4 L a day[3], 
secondary to the huge wounded surface. Even if  the 
postoperative period is less troubled than the surgery one 
these patients needs to be monitored for a while and all 
the derangements eventually corrected in a timely man-
ner. No study specifically addresses the right place to be 
discharged after the OR or the right period of  critical 
care monitoring. Anyway we agree with the statement by 
Cooksley et al[8], that a shorter hospital length of  stay is 
probably due to admission, and prolonged observation 
period, in a critical care unit. 

NUTRITIONAL SUPPORT
No author addressed the specific topics of  the nutritional 

and metabolic support in the patients undergoing CRS 
and HIPEC. This category of  patient is known to have 
a poor nutritional baseline as malnutrition prevalence is 
reported to be as high as 67%[46] in ovarian cancer patients 
and 54%[47] and 83%[48] in colorectal and gastric cancer, 
respectively. Moreover the debulking phase of  the surgery 
involves massive resections that are likely to cause a deep 
catabolic and pro-inflammatory state. All malnourished 
patients should have a nutritional consultation before 
surgery and should start a nutritional support to reach a 
better metabolic profile[49] before surgery. Although little 
is known about the effect on small bowel physiology of  
the hyperthermic intrabdominal chemotherapy, it is advis-
able that these patients should be treated according to the 
guidelines about perioperative nutritional support after 
major surgery[50]. So nutritional states must be assessed 
preoperatively and enteral feeding started as soon as pos-
sible after the resolution of  mechanical bowel obstruction. 
Positioning a nasojejunal catheter can be a valuable option 
to start early enteral feeding as already reported in this 
group of  patients[8]. This area of  research is of  increasing 
interest due to the fact that starvation, or better malnour-
ishment, has been identified as a major determinant of  
surgery success and QoL recovery.

CONCLUSION
CRS and HIEPC are complex procedures. High morbid-
ity and mortality rates are reported, nonetheless it has 
showed its power to gain life in a relevant part of  the 
patients and its safety in high volume centers. Respiratory 
and hemodynamic derangements were the first ones to 
be extensively evaluated. Morbidity related to these two 
systems failure is decreasing since pathophysiology of  
hyperthermia is better understood and better tempera-
ture, hemodynamic and respiratory control is achieved 
through new devices or technique. The research agenda 
of  this procedure is an open challenge and the issue to be 
addressed in the next future are how to increase QoL of  
the patients through a better understanding of  the coagu-
lation derangement, and issues concerning pain patterns, 
nutritional support and social rehabilitation. 
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