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Professor Fifner’s article on “saline versus albumin fluid evaluation 
(SAFE) 2006 [1], concluding: “saline or albumin produces similar 
outcome”. In 1998 meta-analysis, albumin fared worse [2], justifying BMJ 
slogan “Why albumin may not work”. This is conflicting and perplexing. 
Professor Vincent [3] mentioned in his editorial at BMJ: “the aim of the 
analysis was to show that albumin administration is safe.” I wish all the 
luck with the “Save Albumin Campaign” and confirm that I do not deny 
albumin safety and usefulness when indicated. The valid painstaking 
analysis of data and the conclusion of similar or worse outcome, to my 
mind, re-affirms the fact that albumin oncotic pressure in VIVO is fallacy 
[3-6], explaining BMJ slogan. It is shameful waste to spend so much 
effort and money on huge clinical trials, on the wrong basic notion that 
albumin oncotic pressure exists in VIVO. My aim here, however, is to 
discuss issues overlooked in all SAFE trials data analysis highlighting a 
concept that may help to resolve the conflict and more importantly the 
problems of concerned acutely ill patients on ICU.

Fifner mentioned in discussion: “Patients received the amount of 
fluid the clinician thought necessary to restore or maintain intravascular 
volume” I applaud the truthful reality of this statement, and believe it 
pinpoint precisely where the problems are (highlighted here). Thus, 
if the volume of the given fluid during resuscitation is quantified half 
the battle is won, and if the scientific basis underlying the thought that 
mislead physician to infuse such volume is verified and rectified the 
battle is over. In a letter on the BMJ editorial, I mentioned that SAFE 
trials and analysis are concerned only with the Type of fluid, albumin 
versus saline, while missing the important issue of volume, measured in 
either volumetric or gravimetric method.

Volumetric overload (VO) over Time (VO/T) is a concept verifiable 
by comparing patients’ body weight on ICU to that on hospital 
admission. This reveals a staggering VO! In 1967, Professor Ashbaugh 
et al documented fluid gain in the first report on the acute respiratory 
distress syndrome (ARDS) [7,8], which became later known as the 
multiple vital organ dysfunction or failure (MVOD/F) syndrome. It was 
12-14 litres. Such VO data have not ever since been documented. It is 
consistently missed in prospective trials. Not a single prospective SAFE 
or other trial report volumetric data on MVOD/F patients! 

Fluid Type and Volume, and Time of gain, have vital significance in the 
pathogenesis and outcome of MVOD/F patients on ICU. Type of fluid gives 
characteristic serum solute dilution markers. Volume is directly, while 
time is inversely, related to the severity. Sodium-free fluids (Type 1) or 
VO1 dilute all serum contents including albumin, but its best marker is 
hyponatraemia. The well-known transurethral resection of the prostate 
(TURP) [9] syndrome is a “clean model” of many such hyponatraemia 
cases seen in clinical practice. A “Clean model” of TURP syndrome means 
it can be, and has been, precisely reproduced in animals in the absence of 



www.innovationinfo.org

Scholarly J Surg 2018 02

sepsis, hypothermia and recognized shocks. Hyponatraemia 
is common hospital complication of fluid therapy that affects 
men, women and children and is usually lethal.

The TURP syndrome is induced by both the irrigating 
fluid absorption (1.5% Glycine, Sorbitol or Mannitol) and 
the infused intravenous fluids such as 5% Glucose [9]. A 
quantity of 3.5 L, gained during 1-hour surgery, induces a 
classical condition while 5-6 L may be lethal. The VO of 3.5 L 
may be considered normal daily intake and is tolerated over 
couple of hours but when gained in one hour it becomes 
pathological. The condition manifests clinically with 
paradoxical hypotension shock (Paradoxical means hyper- 
NOT hypo-volaemic shock) with features unrecognizable 
from or identical to hypo-volaemic shock except for 
bradycardia and transient rare elevation of arterial pressure. 
It also has paradoxical acute renal failure (ARF) among 
other features of the MVOD/F syndrome. This must to be 
kept in mind in order to recognize VO/T, induced by SAFE 
fluids, with scarce markers if any. This is important as the 
TURP procedure is currently performed in saline irrigation 
(TURIS), so much more VO/T with scarce or no markers will 
soon appear.

The common thought and practice of treating physician 
in such paradoxical VO/T shock is to infuse further volume 
of either SAFE isotonic fluid! He/she aims to elevate 
pressure by increasing vascular volume in the belief that 
he is facing hypovolemic hypotension shock, while data 
indicate VO/T shock. The action just makes it worse or 
irreversible shock and establishes MVOD/F when the 
patient is shifted to ICU. The insult of both SAFE isotonic 
fluids may occur in resuscitating the TURP syndrome with 
definite characteristic serum markers and proven clinical 
features, or may complicate overzealous resuscitation of 
any recognized shock, trauma or ICU patient when serum 
markers are scarce or nil. Nothing to guide physician at all 
except his thought determined by current basic teaching on 
vascular volume/ pressures relationship on one hand, and 
the forces regulating the capillary circulation on the other. 
The latter determine the type and volume of SAFE fluid used 
in resuscitation of shock, trauma, burns, haemorrhage and 
sepsis.

Sodium-based fluids (VO2) such as saline or albumin 
induce VO/T shock too. It may complicate the resuscitation 
of the TURP syndrome when VO2 erases hyponatraemia 
while worsening VO. The main serum marker becomes 
hypo-albuminaemia [10]. It also has the same clinical 
features of paradoxical hypotension shock and MVOD/F. It 
may complicate resuscitation of any recognized shock. The 
transition from hypo- to hyper-volaemic hypotension shock 
is hard or impossible to detect. No stop signs to show that 
such patient is having hyper-volaemic not hypo-volaemic 
hypotension shock. None to warn when the quantity needed 
in treating true hypovolaemia is surpassed. Vascular 
pressures of CVP, PCWP and BP changes of VO/T are 
identical except for bradycardia and an occasional transient 
initial rise of BP. Massive plasma and blood infusions have 
no serum markers or specific vital signs at all except VO2 
increase of body weight and MVOD/F.

It should be realized that hypotension is not always 
synonymous with hypovolaemia. It is worth mentioning 
also that, up to this point, sepsis is as innocent as the wolf in 
Joseph story. A little later, sepsis will do its nasty work and 
further complicate MVOD/F into its current trendy name 
associated with sepsis, termed SIRS. The scientific basis that 
underlies physician’s thought while resuscitating a patient 
is explained later. The evidence on how and why Starling’s 
law [11] is wrong on all accounts while continuing to dictate 
the type and incorrect volume of fluid in resuscitation while 
volume is consistently missed in SAFE trials is explained 
here.

On the physiological issues; the direct positive relationship 
of fluid volume and pressure, the work of Poiseuilli on flow 
and pressure exerted on the wall of strait uniform brass 
tubes, as well as the albumin oncotic pressure, were all 
imported by Starling [10] in 1896 direct from physics to 
medicine at the Lancet without any physiological verification 
or testing what so ever! Modern clinical chemistry allowed 
verification of albumin oncotic pressure by Hendry in 1962 
[5]. The real ultra-structure of the capillary wall revealed 
by Karnovesky [4] and the pre-capillary sphincter revealed 
by Rhodin6 were reported in 1967. The hydrodynamics of 
a porous orifice tube was reported in 2001 [12]. Thus, all 
physiological research done before 1962 that advocated 
Starling’s hypothesis and promoted it into law is invalid. 
Based on the consequences of capillary permeability to 
macromolecules, Renkin8 advocated reconsideration of 
Starling’s hypothesis in 1986. What alternative was there 
then? There was none. Only an idea in mind derived from 
clinical observation on the use of fluids in resuscitation of 
shock, trauma and the TURP syndrome was communicated 
and reported [10] in 1985.

The direct proportional relationship of fluid volume to 
pressure works in the vascular system up to a limit only. 
This is true in physics too, if too much fluid is pushed into 
a reservoir above its capacity, it will burst and the volume-
pressure relationship vanishes. Thus, perhaps volume 
replacement in shock should not exceed the maximum 
capacitance of vascular system of 7 litres in adult. Considering 
that blood loss is fatal when about half the vascular volume 
is acutely lost, a replacement should not exceed the lost 
volume after control of bleeding. After any overzealous 
vascular volume expansion, the excess must leak out into 
and drown the interstitial space! The most deleterious effect 
of such internal drowning is on the vital organs. Both vital 
organ signs9 and post-mortem findings13 demonstrate the 
massive volume of retained fluids. This letter to Editor [13] 
is the only documented evidence in literature that reported 
the massive retained fluid volume with swollen vital organs 
at post mortem examination! The only article that reported 
retained fluid volume was the first report on ARDS by 
Ashbaugh et al [7].

Albumen oncotic pressure, no doubt, exists in vitro 
across membrane impermeable to its molecules. Even, in 
such physics experiments, oncotic pressure is too weak 
and too slow force to be effectively and solely responsible 
for fluid return into capillary lumen [5]. It has cell building 
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relate to physiology and medicine? To know the answer to 
these questions on a most fascinating phenomenon of the G 
tube [12,17-21]. 

So, the law dictating the scientific basis that underlies 
physician’s thought on vascular volume expansion at 
resuscitation of shock, trauma and acutely ill patients 
is wrong on all accounts. The most harmful part of this 
erroneous law is in fact that concerning arterial pressure, 
presumed to be the main filtration force in the capillary. 
This is the part that Starling thought acted like Poiseuille’s 
strait uniform tube, exerting positive pressure on the wall 
that filters fluid out.

This underlies the treating physician’s thought when 
embarking on overzealous fluid infusion during the 
resuscitation of shock. He was taught that volume expansion 
has direct positive unlimited relationship with pressure. It is 
the only way he knows off to improve capillary circulation. 
Well, it does not. Volume replacement is effective when an 
actual blood volume loss is restored to normal that is less 
than maximum capacity of the vascular system. After that 
the relation of volume to pressure is reversed. Any excess 
volume, vascular expansion or hypervolemia of VO/T 
induces hypotension shock just like hypovolaemia does! 
Considering the concept of VO/T by reporting volume of 
fluids in future SAFE trials and verifying the scientific basis 
of fluid resuscitation in shock are needed for resolving the 
puzzle of MOVD/F and improving outcome of patients on 
ICU.
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