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Objectives
It is estimated that each year over two million people worldwide 

undergo heart surgery in sternotomy, a surgical procedure which is 
not without iatrogenic complications.1,2 These complications increase 
morbidity and mortality rates, slowing down the recovery process 
in patients.2 In the 20 years of our clinic practice of cardiology, we 
have frequently encountered a plegia of the phrenic nerve, that may 
be transient, partially permanent or permanent, as found in published 
literature.2,3 The lesion of the phrenic nerve may occur in 60% -85% 
of the population undergoing thoracic cardiac surgery, in particular 
the left nerve.3,4 The reasons for this are not always clear. The most 
recognised is the lesion resulting from hypothermia during surgery 
to protect the myocardium, the collection of the internal mammary 
artery for the bypass (due to its close anatomical relationship with 
the phrenic nerve) and the ischemia caused by the sternal retractor 
as a result of stretching the nerve.4 The respiratory diaphragm will 
be higher on the side of the lesion, and in diagnostic procedures, for 
example such as an x-ray, creating respiratory discomfort that can last 
for up to 1 year following surgery.4 The vagus nerve may be subject to 
neurapraxia trauma from surgery, although the precise causes and the 
percentage in current literature are not present. The involvement of the 
vagus nerve causes oesophageal symptoms such as reflux or a pseudo-
angina chest pain.5–8 With the opening of the chest, the vagus nerve 
and the recurrent of the vagus, in particular to the left (for its longer 
path) may be put under traction by the retractor, the same myocardial 
hypothermia induced by the surgeon may create a lesion.8 The vagus 
nerve and the recurrent laryngeal nerve of the vagus may be damaged 
as a result of poor positioning of the patient on the operating table. 
Hyperextension or excessive lateral flexion of the upper cervical 

spine may adversely stretch the nerve, in rare cases even involving 
the hypoglossal nerve, resulting in motor issues of the tongue.8

Other iatrogenic complications affecting the brachial plexus, 
identified in up to 37% of patients.9 There are many hypotheses for 
why this may be the case. One of the most recognized causes is the use 
of the sternal retractor which, most likely, would cause a stretching of 
the ischemia to the plexus.9,10

The respiratory diaphragm has neurological and fascia connections 
such that any dysfunction of it will cause alterations not only locally 
but also systemically.11-13 With current scientific knowledge, we can 
speak of the manual treatment of the 5 diaphragms: diaphragm muscle, 
pelvic floor, the buccal floor, the thoracic outlet and the tentorium of 
the cerebellum. It is possible to highlight the connections between all 
these structures, with fascial links and neurological continuity.14

During correct respiration, or in the case of coughing or any 
other diaphragmatic physiological alteration, a symmetric change in 
the pelvic floor can be observed. For instance, if during inhalation 
the main inspiratory muscle descends, there will be a corresponding 
lowering of the pelvic floor.14 The pelvic diaphragm not only plays 
a significant role in supporting the pelvic organs and in resisting 
increasing pressure, but it also affects the correct functionality of 
respiration.14 The retroambigus nucleus - which is an important 
monitoring centre for phrenic medullary areas and is housed in the 
medulla oblongata or so-called bulb-controls the abdominal muscles 
as well.14 14 This means that respiration needs to be supported by 
the pelvic floor, in order to properly control the pressure of intra-
abdominal liquid. It is probable that these same areas, which are 
connected to the motoneurons of the buccal floor, send the premotor 
order to the pelvic zone.14
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Abstract

The recovery and rehabilitation process of patients following heart surgery in sternotomy 
is lengthy and requires significant time. This observational study on five diaphragms in 
patients undergoing a sternotomy is the first of its kind.

Objectives: Evaluate the position of the 5 bodily diaphragms, creating a platform of useful 
information for the practice of manual therapy. Understand if the diaphragm position 
coincides with the clinical status of the patient.

Setting: Department for Cardiac Rehabilitation, Foundation Don Carlo Gnocchi IRCCS.

Materials and methods: From January 2012 to July 2016, 300 cardiac patients underwent 
evaluation following a cardiothoracic intervention. In a supine position, palpation was 
conducted on the pelvic floor, the respiratory diaphragm, the thoracic outlet, the buccal floor 
and the cerebellar tentorium. The evaluation was undertaken on the first day of recovery in 
the ward. Rating scales were conducted such as the VAS, the walking test and the air life, 
an instrument for measuring the volume of air inhaled.

Results: Eleven different positional organisation structures of the 5 diaphragms have been 
highlighted which do not correspond to the patient’s clinical status.

Conclusions: The data collected from the study allows us to obtain important information 
to guide the work of the manual therapist, but does not have a direct relationship with the 
patient’s functional status.
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A dysfunction of the brachial plexus has a negative effect on both 
the function of the phrenic nerve and the diaphragm muscle, as the 
phrenic nerve is derived from the cervical root and brachial (C3-
C5).14,15 The position of the same patient on the operating table, with 
the arm raised above his head, raises the first rib in elevation (left 
above), with the risk of compressing the phrenic nerve or breaking 
the rib.9 One cause of thoracic outlet syndrome is the elevation of the 
first rib and the tension of the scalene muscles, disturbing the smooth 
neuro-vascular passage of the brachial plexus.16

The hypoglossal nerve receives a multitude of presynaptic 
impulses from the phrenic nerve and intercostal muscles. In regular 
respiration, the genioglossus and other muscles of the buccal floor, 
such as the hypoglossus, are electrically involved in coordination 
with the diaphragm, immediately before contraction of the diaphragm 
itself.15

The phrenic nerve is anastomised with the vagus nerve at the 
cervical level; the latter anastomoses with the hypoglossal nerve.15 
The vagus nerve together with the hypoglossal nerve and Arnold’s 
nerve (C2) innervate the dural area of the tentorium of the cerebellum, 
in the infratentorial portion.15

The fascial continuum creates a structural continuity that gives 
form and function to every tissue and organ. The human body must be 
considered as a functional unit, where every area is in communication 
with another through the fascial continuum, consequently originating 
perfect tensegritive equilibrium.17,18 The dural fascia system of the skull 
continues, coming into contact with the deep cervical fascia, continuing 
with the endothoracic fascia anteriorly and the thoracolumbar fascia 
posteriorly; the first continues with the transversalis fascia until the 
pubis, while the second involves the whole of the posterior area of 
the body.17 This fascia system involves all the bodily diaphragms, 
including the respiratory diaphragm.15 Trauma following a cardiac 
surgery with a sternotomy will affect all the diaphragms as a result of 
the anatomic and neurological continuity.

Understanding the position of the 5 diaphragms in cardiac surgery 
patients in sternotomy may be of assistance to manual therapists, 
helping to better organise the therapeutic process.

The palpation assessment has registered the tensional anomalies of 
the tissues of the mentioned body segments, indicating the preferential 
direction of the fascia or restrictions in movement.19 In osteopathic 
and manual therapy practice, the discrimination of 5 diaphragms is 
performed by indicating the position of rotation or torsion of such 
bodily levels, based on simplified models of three-dimensional 
function according to the anatomical structures.19 The authors of the 
study prefer to base manual evaluation on more realistic tensional 
anomalies rather than predetermined movement set out in osteopathic 
models. The authors believe that it is easier to conduct palpation on 
tensional tissue restrictions, giving an indication of the location of 
structures under examination.19 Tissue alteration concerns the lack of 
pliability of the tissues on palpation, abnormal dragging of the fascia 
layers which can be assessed by positioning the hands and inducing a 
movement, or listening to how the structure is able to move; a painful 
area of the body, the hardness of the palpated segment on manual 
contact, the tensional vectors which, on palpation, do not have 
physiological anisotropy which is the basis of good fascia health.19,20

The objectives of the study were to evaluate the position of 
the bodily diaphragms, creating a platform of useful information 
to improve the practice of manual therapy. The task was also to 
understand if the diaphragm positioning coincides with the clinical 
status of the patient, as in osteopathy philosophy the position of the 
diaphragms has an effect on the state of the patient’s health.19

Methods
From January 2012 to July 2016, 300 cardiac patients underwent 

palpatory evaluation following a cardiothoracic intervention, on 
the first day of recovery to our cardiac rehabilitation department, 
Foundation Don Carlo Gnocchi IRCCS. The research is observational. 
All patients were informed and allowed the osteopathic evaluation 
voluntarily. The patient was never in danger during the evaluation; 
all patients of our clinic are evaluated and are subjected to standard 
treatment, according to the Declaration of Helsinki - Ethical Principles 
for Medical Research Involving Human Subjects. Written informed 
consent was obtained from all patients.

The criteria for inclusion in the study, in order to make the group as 
homogeneous as possible, required the presence of sternotomy cardiac 
surgery, with myocardial surgery such as a bypass, plastys or valve 
substitutions. The patients needed to be able to move autonomously 
from the bed and be collaborative with the study. All patients included 
in the study were 18 years old and above.

The exclusion criteria consisted in the lack of independence on 
the part of the patient, cardiac surgery in sternotomy for the removal 
of cardiac areas (myecotomy), the presence of a urinary catheter, 
previous intervention to the mediastinum. Patients with orthotopic 
heart transplant and with artificial heart support (L-VAD - Left-
Ventricular Assistant Device) were excluded from the study. Patients 
who were under the age of 18 and those who had undergone a mini-
thoracotomy were not included in the evaluation.

Some clinical data was considered for each manually assessed 
individual, such as the initial walking test (a routine test at our centre), 
pain assessment using a VAS - visual analogic scale, the functional 
capacity of the respiratory diaphragm using an inspiratory volume 
incentivator device (air life), able to indicate the litres of air inhaled; 
the subject’s age, the level of haemoglobin and cardiac function 
(ejection frequency - EF) derived from the echocardiographic 
examination. Palpation was carried out while the patient was supine.

For the pelvic diaphragm the operator positioned his hands 
bilaterally on the iliac bones, resting on the anterior-superior iliac 
spine (Figure 1). Perpendicular pressure was applied towards the 
bed, to understand the elastic response of the tissues and whether or 
not there were preferential movement vectors. Once the active areas 
are assessed, the structure was listened to in order to understand how 
diaphragmatic breathing is reflected on the pelvic area, assessing 
the existence of possible caudal or cranial restrictions in the pelvic 
diaphragm area.

For the respiratory diaphragm, the operator has placed his hands 
on either side under the rib ramp with the thumbs under the costal arch 
and the remaining fingers on the ribs, orientating the fingers in line 
with the ribs (Figure 2). Small lateral offsets were actively induced to 
evaluate the elasticity of tissues and whether there were preferential 
movement vectors. Evaluating the respiratory diaphragmatic area 
using active stimuli, the structure was listened to if breathing had 
any cranial-caudal limitations, assessing the existence of possible 
restrictions.

For the, thoracic outlet area the operator placed his hands on both 
sides so that the index and middle involved the clavicle (the bone 
between two fingers), the thumb was directed toward the C7-D1 level, 
and the remaining fingers on the area under the clavicular area (Figure 
3). The area was lightly evaluated with a slight caudal pressure and 
then, listening passively to understand how the body segment adapts 
to respiratory stress.
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Figure 1 For the pelvic diaphragm the operator positioned his hands 
bilaterally on the iliac bones, resting on the anterior-superior iliac spine.

Figure 2 The operator has placed his hands on either side under the rib ramp 
with the thumbs under the costal arch and the remaining fingers on the ribs, 
orientating the fingers in line with the ribs.

Figure 3 For the thoracic outlet area the operator placed his hands on both 
sides so that the index and middle involved the clavicle (the bone between two 
fingers), the thumb was directed toward the C7-D1 level, and the remaining 
fingers on the area under the clavicular area.

For the buccal diaphragm, the operator then positioned his fingers 
below and medially either side of the mandibular bone, starting 
from the gonion and including the entirety of the mandible (Figure 
4). Applying light pressure to the cranial vector, the elasticity of the 
buccal floor was tested. In passive evaluation, always using the same 
palpatory approach, the operator assessed how the tissues behaved 
while the patient breathed.

Figure 4 For the buccal diaphragm, the operator then positioned his fingers 
below and medially either side of the mandibular bone, starting from the 
gonion and including the entirety of the mandible.

For the tentorial diaphragm or tentorium of the cerebellum, the 
operator’s hands were positioned bilaterally with the little finger on 
the external occipital protuberance and the index the asterion (the 
meeting points between the occipital, temporal and parietal bones), 
following an imaginary line between these two reference points and 
providing support along the line between the two points with the ring 
finger and the middle finger, while the thumb did not participate in 
the listening exercise (Figure 5). The patient’s head remains passive 
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on the fingertips. The active assessment involved lightly pressing the 
fingers against the cranial points, looking for any painful areas or 
those which were particularly tight. Passive listening, using the same 
manual holding position, tried to assess the existence of possible 
restrictions or dragging of the fascia. The complete assessment for 
each patient took about 15 minutes. The days between the patients 
having undergone surgery and arriving in our department were a 
minimum of 4 days to a maximum of 12.

Figure 5 101 patients presented with tensional vectors of the tentorium of 
the cerebellum and the buccal floor toward the right cranial area; the thoracic 
outlet and the respiratory diaphragm with tissue preference in the left cranial 
area; the pelvic floor displayed a preference for tensional vectors with the 
right cranial area.

Results
Palpatory assessment identified 11 positional structures. 101 

patients presented with tensional vectors of the tentorium of the 
cerebellum and the buccal floor toward the right cranial area; the 
thoracic outlet and the respiratory diaphragm with tissue preference 
in the left cranial area; the pelvic floor displayed a preference for 
tensional vectors with the right cranial area. Figure 6 the patients 
undertook the walking test (WT) with an average distance covered 
of 350 meters; a VAS scale average of 5.9, average of 1250 litres of 
air assessed using the air-life, an average haemoglobin level of 9.1, 
an average age of 63, and an average value of the ejection frequency 
(EF) of 56%.

The second assessment concerned 47 patients having a tensional 
cranial preference of the tentorium of the cerebellum and the left side 
of the buccal floor; the thoracic outlet with restricted movement and 
cranial vectors to the right; the respiratory diaphragm with cranial 
vectors to the left; the pelvic floor with preferential vectors to the right 
cranial side. Figure 7 the average WT was 330 metres; an average 
VAS of 5.7; an average of 1000 litres measured using the air life; 
average level of haemoglobin was 8.8; and average age of 65 years 
and an average EF of 54%.

Figure 6 The second assessment concerned 47 patients having a tensional 
cranial preference of the tentorium of the cerebellum and the left side of the 
buccal floor; the thoracic outlet with restricted movement and cranial vectors 
to the right; the respiratory diaphragm with cranial vectors to the left; the 
pelvic floor with preferential vectors to the right cranial side.

Figure 7 A total of 33 individuals, presented with the tentorium of the 
cerebellum and the buccal floor displaying a preferential vector to the left; 
the thoracic outlet and respiratory diaphragm with a cranial and preferential 
tension to the right; the pelvic floor with a cranial tension to the left.

https://doi.org/10.15406/ijcam.2017.07.00245


The five diaphragms in patients following cardiac surgery in sternotomy: an observational study 492
Copyright:

©2017 Bordoni et al.

Citation: Bordoni B, Marelli F, Morabito B, et al. The five diaphragms in patients following cardiac surgery in sternotomy: an observational study. Int J 
Complement Alt Med. 2017;7(6):488‒496. DOI: 10.15406/ijcam.2017.07.00245

Another group of patients, a total of 33 individuals, presented 
with the tentorium of the cerebellum and the buccal floor displaying 
a preferential vector to the left; the thoracic outlet and respiratory 
diaphragm with a cranial and preferential tension to the right; the 
pelvic floor with a cranial tension to the left. Figure 8 the average 
distance covered with the WT was 335 metres, the VAS scale had 
an average of 6.3; the air life showed an average of 1250 litres; the 
average haemoglobin, age and EF were respectively 8,9 and 53% ; 
average age 69.

Figure 8 Another positional structure was see in a group of 25 patients. 
The first four diaphragms had a preferential cranial vector to the left, while 
only the pelvic floor had a tendency towards a cranial preference to the right 
portion.

Another positional structure was seeing in a group of 25 patients. 
The first four diaphragms had a preferential cranial vector to the left, 
while only the pelvic floor had a tendency towards a cranial preference 
to the right portion. Figure 9 the average WT was 327 metres; 6.4 for 
the VAS; 1250 litres measured using the air life; 9 on average for 
haemoglobin; an average age of 63 years and an average EF of 54%

A group of 21 individuals had the tentorium of the cerebellum 
and the buccal floor with preferential cranial vectors towards the left 
section; the remaining diaphragms were bearing cranially towards the 
right. Figure 10 the average WT was 360 metres; 6.2 for the VAS; 
1000 litres on average measured using the air life; 9.1 on average for 
haemoglobin; an average age of 65 years and an average EF of 55%

Another group of 19 patients presented with the first three 
diaphragms displaying a preferential cranial vector tension to the left; 
the respiratory diaphragm with a preferential cranial vector to the 
right; the pelvic diaphragm still tending cranially to the left. Figure 11 
the average WT was 340 metres; 5.7 for the VAS; 1000 litres measured 
using the air life; 8.8 on average for haemoglobin; an average age of 
49 years and an average EF of 54%

Figure 9 A group of 21 individuals had the tentorium of the cerebellum and 
the buccal floor with preferential cranial vectors towards the left section; the 
remaining diaphragms were bearing cranially towards the right.

Figure 10 Another group of 19 patients presented with the first three 
diaphragms displaying a preferential cranial vector tension to the left; the 
respiratory diaphragm with a preferential cranial vector to the right; the pelvic 
diaphragm still tending cranially to the left.
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Figure 11 A group of 17 people presented with the first 4 diaphragms with a 
preferential cranial vector to the right and only the remaining pelvic floor with 
restricted movement and a preferential cranial vector to the left.

A group of 17 people presented with the first 4 diaphragms with a 
preferential cranial vector to the right and only the remaining pelvic 
floor with restricted movement and a preferential cranial vector to the 
left. Figure 12 the average WT was 345 metres; an average value of 6 
for the VAS; 1000 litres measured using the air life; 8.9 on average for 
haemoglobin; an average age of 66 years and an average EF of 54%.

Figure 12 A group of 14 patients were assessed with having a tentorium 
of the cerebellum with a preferential cranial vector to the right; the buccal 
floor with a preferential cranial direction to the left; the thoracic outlet 
had a preferential cranial direction to the right; the respiratory and pelvic 
diaphragms to the left and right respectively.

A group of 14 patients were assessed with having a tentorium 
of the cerebellum with a preferential cranial vector to the right; the 
buccal floor with a preferential cranial direction to the left; the thoracic 
outlet had a preferential cranial direction to the right; the respiratory 
and pelvic diaphragms to the left and right respectively. Figure 8 the 
average WT was 348 metres; 5.7 for the VAS; 1250 litres measured 
using the air life; 9 on average for haemoglobin; an average age of 61 
years and an average EF of 55%.

Figure 13 Another group of 10 people registered diaphragm positions 
which were the exact opposite of the preceding group; the tentorium of the 
cerebellum with a preferential vector to the left; the buccal floor with a cranial 
preference to the right; the thoracic outlet, respiratory diaphragm and the 
pelvic floor to the left, right and left respectively.

Another group of 10 people registered diaphragm positions which 
were the exact opposite of the preceding group; the tentorium of 
the cerebellum with a preferential vector to the left; the buccal floor 
with a cranial preference to the right; the thoracic outlet, respiratory 
diaphragm and the pelvic floor to the left, right and left respectively. 
Figure 13 the average WT was 350 metres; 5.9 on average for the 
VAS; 1000 litres measured using the air life; 8.9 for haemoglobin; an 
average age of 58 years and an average EF of 53%.

A group of 7 people had all the diaphragms cranially bearing to the 
right area. Figure 14 the average WT was 340 metres; 5.4 on average 
for the VAS; 1250 litres measured using the air life; 9.1 on average for 
haemoglobin; an average age of 62 years and an average EF of 55%.

The last group of patients, 6 individuals, registered through 
palpation that all the diaphragms had a preferential tension and cranial 
vector towards the left. Figure 15 the average WT was 355 metres 
covered; 5.9 on average for the VAS; 1000 litres measured using the 
air life; 9.2 on average for haemoglobin; an average age of 55 years 
and an average EF of 55%.
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Figure 14 A group of 7 people had all the diaphragms cranially bearing to 
the right area.

Figure 15 The last group of patients, 6 individuals, registered through 
palpation that all the diaphragms had a preferential tension and cranial vector 
towards the left.

Discussion
The osteopathic approach in the evaluation and treatment of the 

diaphragms of the body is very important. According to osteopathic 

medicine, positioning and the function that follows affects the general 
health of the patient, since according to the respiratory-circulatory 
model, a proper functional relationship of bodily diaphragms allows 
the immune and circulatory functions to influence the health of the 
patient.19 Each area of the body that has restricted movement and a 
preferential fascial vector will have circulation and lymphatic stress 
disorder which will impact negatively on health.19 According to the 
doctor and osteopath DO JG Zink, who studied in depth the treatment 
and assessment of diaphragms of the body, the patient’s respiratory 
function has an effect on his health and on the clinical status; the 
treatment of the diaphragms will improve the clinical outcome and 
personal well-being, according to this approach.19 According to 
Zink, a person who presents with diaphragms of the body that are 
in perfect harmony and without dysfunction, these should all be in 
parallel, without preference or tissue restriction. Figure 16 in clinical 
practice by the same Zink, this perfection is excluded, as it is easier 
to find positional models that “compensate”, in his view, that is to 
say diaphragms of the body with reciprocating positional vectors, 
or de-compeniate, where vectors are not reciprocating but have a 
disorganised structure.19,20

Figure 16 According to Zink, a person who presents with diaphragms of the 
body that are in perfect harmony and without dysfunction, these should all be 
in parallel, without preference or tissue restriction.

Current observational research took into consideration the 5 bodily 
diaphragms, while Zink’s model is constructed on 4 diaphragms, 
without including the buccal floor. We believe our model is closer to 
modern scientific information.14,15 We propose a hypothesis of manual 
evaluation protocol, as it is necessary to know precisely which is 
the anatomical area or areas that need more therapeutic attention. 
Probably, knowing in detail how to organize the conservative 
rehabilitation scheme, non-surgical approach results could be further 
improved.

The results of our palpation and observation have highlighted 11 
positional schemes of the diaphragms. The clinical and assessment 
data calculated on average for each scheme has not shown significant 
variability between the clinical and functional status of the patient 
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and the arrangement of the bodily diaphragms. It suggests another 
consideration, namely, that the palpation of tissue which would 
determine the preferred cranial vector of the cerebellar tentorium has 
a high percentage of response with the position of the buccal floor. 
One third of patients, 101 people, have a preferential position as 
described in design.

Osteopathic Manipulative Treatment (OMT) could be a valid 
option as a complementary treatment of postoperative pain, 
intervening in the process that transforms nociceptive information 
into the subjective experience of pain. As a matter of fact, OMT has 
been proven effective in postoperative pain control after abdominal 
surgery.21 A beneficial OMT effect was also observed on the recovery of 
patients after coronary artery by-pass, improving also cardiac function 
as measured by the cardiac index.22,23 Patients with musculoskeletal 
problems treated with OMT after elective knee or hip arthroplasty 
required less analgesia than the non-treated patients.24

We know that OMT has a positive effect on the system autonomy, 
improving cardiac response, such as blood frequency and pressure.25–27 
Osteopathic treatment improves the ability of blood vessels to 
maintain their thickness, making the contraction and passage of blood 
to the tissues more efficient.28 This central and peripheral adaptation 
is able to put off cardio-vascular events.28 OMT has been shown to 
improve the immune response, the lymphatic flow and to decrease the 
sympathetic tone in post-operative patients and in intensive therapy 
with possible therapeutic and preventative effects in patients.29

We understand the strategic importance of the function of the 
diaphragm muscle on circulatory function and we know that if 
approached using manual techniques it can improve its function and 
excursions, with benefits to all bodily systems.30,31 We know that 
the pelvic floor if treated using osteopathic methods, it’s functional 
ability is improved.32 The thoracic outlet with functional issues can 
be approached with osteopathic techniques, both in adults and as well 
as children.33,34 Osteopathic techniques are able to influence the dural 
area, with palpatory quality that correctly identifies the variations 
derived from it, using precise rhythms.35–37

It is important to remember that, as with other therapeutic 
techniques, whether manual or otherwise, conclusive scientific 
evidence is not available for every existing treatment; however, this 
does not mean that the therapy is invalid, as otherwise there would 
be no new developments or improvement in rehabilitative treatments 
starategies.15 In this regard, we wish to reiterate that evidence-
based medicine (EBM), which originated in the second half of the 
19th century, is based on individual clinical expertise, best external 
evidence, patient values, and expectations: “External clinical evidence 
can inform, but can never replace, individual clinical expertise, and it 
is this expertise that decides whether the external evidence applies to 
the individual patient at all and, if so, how it should be integrated into 
a clinical decision.”38

Palpation is an important tool to evaluate, classify and differentiate, 
with diagnostic capabilities; the fingertip has a tactile sensitivity that 
arrives to discern objects measured in micron.35-40 The palpatory 
examination is able to report the position of the joints and possible 
altered joint movement, tissue abnormalities (temperature, tone, 
hardness, and etc.) from the surface to the depth of the various layers, 
and identify the painful anatomical area.40-42

Having information available that patients undergoing cardiac 
surgery in sternotomy have fascia restrictions with preferential 
tensional vectors, will be of assistance to manual therapists when 

organising their therapeutic approach, in the knowledge that 
manipulation has a very positive impact on the health of the patient. 
Quite apart from the positional structure of the bodily diaphragms, 
which in this study has shown there is not a direct relation to the 
clinical and functional status of the patient, it is fundamental to 
release and improve the fascia restrictions in this specific population 
of patients.

Conclusion
The evaluation of osteopathic palpation in the 5 diaphragms of the 

body in 300 cardiac patients, who underwent cardio-thoracic surgery, 
has highlighted the structure of fascia restrictions and the preferential 
positioning of such structures. The observational study is the first of its 
kind in such a specific population of patients. Within the osteopathic 
approach, the diaphragms of the body are considered a pivotal point 
in the interpretation of the patient’s clinical status and treatment. Our 
evaluation has not highlighted any relationship between the positional 
structure and the clinical and functional values of the patients.
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