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Injuries of bone and skin were probably the earliest recorded injuries in

medical history sinoe man started methodical treatment of these accidental

trauma. In the Susrutasamhita (c. 500 B.c.) one finds a vivid description of
the classification of various types of skeletal injuries. Their diagnostic criteria
have been dealt with in great detail and the general principles of the menage-

ment are thoroughly described. All these classifications have heen compared

with the modern classification and principles of management as described
and practised in modern orthopaedic surgery.

An effort is made to draw & parallel between the two treatments and high-

lights. The thoroughness of the approach of Suéruta is also discuseed with

authentic references from the text. The basio approach to the manage-

ment of the complications of fracture and importance of rehabilitation with

different methods ig also examined on the basis of methodology and principles.

The paper in short proves the thoroughness of the basic approach of Susruta

in the management of skeletal injuries, which in fact has not changed in

principles over the period of 2,500 years, in spite of the advancement of
modern orthopaedic surgery.

The history of traumatic surgery is probably as old as the origin of man-
kind since accidental injuries are the unavoidable incidences and when an
injury has been received, it is a natural reflex of every living being to make
efforts in the direction of obtaining a quicker and better healing. The word
‘healing’ here denotes not only the process of repair of the wounded tissue
but also aims at achieving the maximum working efficiency of the injured
part. The importance of obtaining a good working limb is most realized
when the accident is big enough to result into a fracture of the bone. The
‘Orthopaedic Surgery’, therefore, initially started with the management of
these skeletal injuries.

In India, this type of ‘traumatic orthopaedic surgery’ was practised well
before Christ, but it was Suéruta, who is now believed to have lived some time
during the third millennium B.0., deserves the credit of classifying skeletal in-
juries into various groups in respect of their anatomical variations and prognostic
values and for ensuring proper management. Elaborate description of this
branch of surgery is available in his treatise (popularly known as Suérutasamhita).
After going through the chapters on bone-injuries in this book, one cannot
regist in forming a positive opinion about the most systematic and extensive
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study of these cases made by Susruta. It is true that the methods of manage-
ment of fractures have now been modified greatly over a period of nearly
‘three thousand’ years, but the fact cannot be denied that the principles of diag-
nosis and treatment of these cases laid down by Susruta still hold good and
deserve appreciation. Some of these principles of orthopaedic surgery, as
practised by Susruta, are described here; they speak for the perfection achieved
in the principles of surgery in an age when the ‘modern medicine’ had no
existence in any part of the world.

It may be worth mentioning here that the history of modern orthopaedic
surgery does not start before Hippocrates who is believed to have been born
about 460 B.C. in the lsland of COS, and died about 370 B.C., at a much later
period than Suéruta. Though there are evidences to suggest that the practice
of bone surgery was existent among Greeks even in the prehistoric times,
the only important and known book of Greek texts was written at various
intervals between the fourth century B.c. and first century a.». which is
known to history by the name of the physician to whom it was ascribed, the
Corpus Hippocrates. Some of these books, viz. On Fractures, On Articu-
lations and On Surgery, are specially devoted to the orthopaedic branch of
surgery. But these have reference to the infancy of orthopaedics which
waited till the discovery of Roentgen rays recently after which it made great
strides.

Types of bones

Before proceeding to discuss bone-injuries, it may be necessary to have an
understanding of the types of bones found in the body, as Susruta understood
them. This will not only give an idea of Susruta’s classification of bones,
but it will be of help to understand the effects of various injuries of these
tissues. Susruta has divided all the bones of the body into five types:l

warfq qufaarfy wafr | awrgT—aare Tu avr 99w qeF e

1. Kapila (#77%), flat bones

2. Rucaka (¥9%), small cubical bones

3. Taruna (TET), cartilages

4. Valaya (#%7), thin curved bones, without a medullary cavity
5. Nalaka (79%), long bones, with medullary cavity

Further, describing these types in more detail, he says that the ‘flat
bones’ include patella, hip, scapula, mandible, hard palate, temporal and the
other bones of the skull. The ‘small cubical hones’ are represented by the
teeth. The ‘cartilages’ are found in the nose, ear, throat (cricoid, etc.) and
the ocular socket (tarsus plate). The ‘thin curved bones’ encircle the baok,
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sides and front of the thorax (ribs). The remaining bones of the body are
included in the group of ‘long bones’.?

a7 s fAawiw 0w qre we faRey sarefa
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S1. No. Suéf-um’s Modern squivalent( Bones ineluded
terminology term

1. Kapala Flat bones Patella, hip, scapula, mandible, hard
palate, temporal, other skull bones

2, Rucaka Small cubical bones  ‘Teeth (carpels, ete.)

3. Taruns Cartilages Nose, ear, throat, eye-socket

4. Valaya Thin curved bones Ribs

5. Nalaka Long bones Other bones of hody, e.g. femur, tebia,
febula, humerus, ste.

Atiological factors

Susruta has regarded ‘trauma’ as the primary cause contributing to the
fractures, the chief etiological factor being trauma, such as fall from height,
blows, bone infections, wild animal bites, etc.3

T SIS ST 9T q A st faadem favweer wgmafente o
These etiological factors have been described by Susruta in view of the com-
monest everyday injuries resulting in different types of fractures. Most of the
population in those times was living in the jungles as townships and cities had
not been fully developed and these were only few and far apart from each other.
As such, the population in those days more frequently faced encounters with
wild animals, which resulted in various types of injuries and fractures. These
fractures were obviously compound fractures and have been described in the
Sudrutasamhita. However, due to changed living conditions in the modern age,
these fractures are not mentioned in the modern books of surgery. This
shows that Susruta was a very keen observer and he could apply his knowledge
in a systematic and methodical manner for practical purposes.

Effect of trauma on bones

Each of the above-mentioned bones sustain trauma in different ways.
Susruta has paid due attention to this fact and observed that all the bones do
not show similar types of effect for a similar trauma. He has, therefore,
classified these effects into different groups and correlated them with the types
of bones involved. Thus, according to Susruta, after a certain trauma, the
cartilages bend; the long bones break; flat bones show multiple cracks (star-
shaped) and the small bones get fragmented¢ (Fig. 1).
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Fi1a. 1. Classification of bones and effects of traums.

This fact helps greatly in diagnosing a particular type of fracture at a
particular site. Today we are able to examine an injured bone directly
under radiological examination, but in the absence of this, Susruta evolved
this useful and most logical method of determining the type of {racture.

Classification of bone injuries
Broadly speaking, all skeletal injuries have been divided into two groups:
1. Savranabhagna (), open or compound fracture,
2. Avranabhagna (S0 ), simple or closed fracture.

This classification has been clearly mentioned by Susruta and he has certainly
referred to it while dealing with the management of these cases. However,
the later authors, viz. Vijay Rakshita and Shrikantha Datta, while comment-
ing on Madhava Nidanam, have made a direct reference to it :5 ©

faford fg s sarony amarei )
Susruta is seen to have had a clear idea about the differences between a

fracture and a dislocation. So, he has first classified the skeletal injuries into
two broad groups, viz. (a) injuries of skeletal origin involving joints and (b)
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skeletal injuries proper. The dislocations have further been subolassified
into six varieties, and the fractures into 12 varieties:?

T WFATTHAFATAATIILS, TGRS F000H 7 |
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Classification of skeletal injuries:

Sandhimukta (Ffaas), Kandabhagna (FToew),
i.e. dislocations i.e. fractures
1. Utpista (3feasT) 1. Karkataka (F%%)
2. Vidlista (fafzosz) 2. Aswakarna (3raF0r)
3. Vivartita (faafaa) 3. Curpita (Ffor)
4. Avaksipta (srafer) 4. Piccita (fifsam)
5. Atiksipta (afafera) 5. Asthichallita (srfeasfeo)
6. Tiryakksipta (fad=fera) 6. Kandabhagna (FTveqwi)
. 7. Majjanugata (AT )
8. Atipdtita (srfamfaa)
9. Vakra (%)
10. Chinna (fom)
11. Patita (Irfea)
12. Sphutita (¥Hfe)

Their nearest modern synonyms are:
Utpista (3ferez), fracture dislocation (Fig. 2)
Vislista (fafimee), dislocation due to tearing of ligaments (Fig. 3)
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Vivartita (faafaa), anterior or posterior dislocation (Fig. 4)
Avaksipta (aferr), downward displacement (Fig. 5)
Atiksipta (sfafEa ), marked displacement of articulating surfaces (Flg 6)

Tiryakksipta (fasfers), oblique dislocation (Fig. 7)
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This classification of dislocations has obviously been made according to
the different directions of forces that have caused displacement of the articu-
lating bones in corresponding directions. This is the most practical way of
grouping these cases and, even today, no better method of classifying dis-
locations than this could be evolved. It may be noted here that this is a
complete classification and nothing more could be added to it in spite of the
tremendous advances made by modern surgery.

Similarly, fractures have been divided into 12 varieties according to the
type of injury.

They with their nearest modern synonyms are:

. Karkataka (5%2%), depressed fracture
Aswakarna (%@F7), complete oblique fracture
Curnita (If9T), comminuted fracture

Piccita (f3fs=a), fracture by compression

. Asthichallita (sfewsfrem), subperiosteal avulsion
. Kandabhagna (FT9&3%), complete spiral fracture
. Majjanugata (WSIITTTT), impacted fracture

. Atipatita (sfaarfaa), complete compound fracture
. Vakra (3%), green stick fracture

. Chinna (f8¥), incomplete fracture

. Patita (91feq), comminuted fracture of flat bones
. Sphutita (¥%feT), fissured fracture

et
N = O

It can be seen from this classification that Susruta described these frac-
tures in respect to the position of broken fragments. The very fact, that he
was able to diagnose a particular variety without the help of Roentgen rays
{which were not discovered in those days) only from the direction of force
causing fracture and from the deformity at the site caused by muscular com-
ponents, is suggestive of his keen clinical sense and the power of.logical
imagination. The important point to note, in this classification, is that it not
only includes all the varieties of fractures known today, but it also carries
some minute observations like periosteal avulsion and is therefore more com-
plete and superior to the modern classification of fractures. In fact, Susruta
has viewed fractures as ‘bone-injuries’ in the true sense and not merely as the
discontinuity of a bony surface. This speaks for his deep understanding
and capacity of recognizing the facts without altering their originality.

Clinical features

Susruta has described separately the signs and symptoms of dislocations
and fractures. Besides the clinical features of each variety, he has enumerated
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certain general points to decide at first sight whether a fracture or a
dislocation has taken place (Figs. 8 and 9). These features are of primary
importance and worth considering here.
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Fi1a. 8. Q@eneral clinical features of dislocations.

L=

e
\eorgegyd 1LMAKED GWELLING.
[N 2.TWITCHMG
1 etn AT, LR
« varfeluret h 149
Y

ARt T 4 TENDERMESS
(8 s cwerrTus
o i b2 wple 4085 @ AscTOM:
~ wicweeey x
e TZOFFERENT TYPES
ad @ rams
vt an v Y-
——— UISEAESY
™ a-e :

Fra. 9. QGeneral clinioal features of fractures.

The features which suggest a dislocation are inability to extend, flex,
move sideways or circumduct the limb; severe pain; and tenderness to touch:8
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Swelling or deformity which is also an essential feature of a dislocation
has not been included by Susruta amongst the general features. However, he
has mentioned it while dealing with each type of dislocation individually. This
is probably because the shape of deformity is different in different cases and
is important in the diagnosis of a particular variety.
The clinical features of a fracture described by Suéruta are marked
swelling; tenderness to touch or to move; presence of crepitus; loss of function;
different types of pain; and inability to find comfort in any position:®

FAYETE T faaa TtafesEnai e e |
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So, one can obviously see that the general features of a bone-injury,
described by Susruta nearly 3,000 years ago, are just the same as are written
in any standard modern surgical textbook. In other words, what Susruta
wrote several centuries ago, with meagre facilities of carrying clinical in-
vestigations, is as a principle so thorough and perfect, that it hardly had
room to permit any alteration or improvement. It evidently shows the keen
clinical sense of Susruta and the height of development of Indian Surgery in
that period.

Prognosis

The prognosis of a case of skeletal injury depends on several factors, the
important ones of which are age of the patient, site of the fracture, the type of
fracture, the status of bone, the status of the patient and seasonal variations.

Age
The age of the patient is a very important criterion to decide the prognosis
of fractured bones. Suéruta has given due consideration to this factor.

According to him, the middle age is regarded as the most suitable period for
the healing of a fracture.10

ey FEtsEeTieaEy an: afeiaar:
Tt AR fastat |
Childhood and old age, both have been regarded as the difficult periods by
Susruta. Old age decidedly has a bad prognosis because of the low vitality and
less regenerative power. But how Susrute found early age as showing a less
response ? According to modern theories, the younger the bones, the better is
their capacity to regenerate. In practice also, we find that the young subjects
have a quicker healing. How then Sufruta had an opposite view needs going
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back to the Suérutian Age of Surgery. We know that Suéruta practised surgery
under the most meagre facilities where the anaesthetics and sedatives or even
analgesics were unknown. In the circumstances, it must have been a problem
to secure voluntary co-operation of young patients during treatment. This
might have resulted in improper reduction or inefficient fixation leading
thereby to malunion. So, this is one possibility why Susruta regarded young
age as showing a bad prognosis. But, if ideal reduction and immobilization
are achieved in young age, too, Susruta also agrees that the healing would be
effected quickest of all the age-groups!! (Fig. 10).
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Fic. 10. Effect of age on prognosis of fractures.
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He has clearly mentioned that in early age the healing of a fracture takes
one month’s time whereas it takes about two months in middle age and three
months in old-age subjects:12

T qafer &9 ararq gfe: ferdy @)
s frpo Frerga) frp s 0
Site of fracture

The fracture of skull, resulting in a brain injury, or fracture or dislocation
of spine, resulting in a section of the cord, are serious accidents as compared to
an ordinary fracture showing difficult prognosis. This fact was very well
brought out by Sufruta and its importance has been strongly emphasized by
him 18
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It must be clearly borne in mind that Susruta treated the patient as & whole
and not the injury alone. Therefore, the prognosis described by him implies
the survival of the patient and his ability of returning to the normal living
apart from healing of the lesion of injury.

Type of fracture

The extent of bone injury has also been considered by Susruta. Thus,
there are certain types of fractures which involve damage to the bones beyond
the possibility of repair, e.g. curnita, chinna, atipitita and majjanugata. These
have been mentioned as difficult for treatment:14

Y Tifssaianfaaassrrmft F=garenft |
Status of bone proper J

The fractures of previously deformed or diseased bones or joints have
also been regarded as incurable by Susruta.ls

arrfeay o goriawied gfvemansiy ar i
It should be understood that the deformities which already exist may be
caused either congenitally or due to some acquired disease. Thus, the patho-
logical fractures that ocour as a result of weakening of bones, due to a pathologic-
al condition, also fall in this category and they are of bad prognosis. Similarly,
the fractures, which have gone into malunion or non-union due to an improper
apposition or inadequate immobilization or repeated traumatization, have been
considered as beyond the hope of good repair.1®
grrmfRaAaTies grteng gieEra |
derrgTfy agrsfifrmt aex as@ag |
Thus, Susruta realized that the neglected or improper treatment does
permanent harm to a broken bone. Therefore, the first treatment must be
essentially accurate and effective, failing which a malunion or non-union would
result.

Status of the patient

The general condition of the patient is also an important factor which
has a bearing on healing of the fractures. This point, too, has not been
omitted by Suéruta. He has clearly mentioned that the old and emaciated
persons and also those suffering from debilitating diseases like tuberculosis,
leprosy and chronic asthma are subjects of difficult prognosis.1?

FRggaTe™ AaEgfeaTtaat gregand 3fq

Evidently, these persons have poor vitality and low reservoir of calcium

and other substancee in the blood needed for bone repair,
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Besides these factors, the affection of dosas and the seasonal variations
also influence the healing of fractures. Susruta regards winter as the best
season as compared to summer and others. Similarly least involvement of
dosas indicates better prognosis:18

...F1% 5 fafroer®

In the end, Susruta has referred to the nutritional status of the patient,
his constitutional peculiarities, e.g. thyroparathyroid disorders producing
irritability, etc., and the presence or absence of complications as the final
factors that influence the curability of a case. In his opinion, if the patient is
poorly nourished, has a vatic constitution (prakrt:) and the fracture is accom-
panied with complications, it is definitely a case which presents difficulties
in management:19
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Complications of fractures

The complications of a bone-injury may be (1) local or (2) systemic. The
local complications have already been described by Suéruta as ‘malunion’ or
‘non-union’ resulting from improper reduction or ineffective fixation. The
gystemic complications such as fever, abdominal distention and cessation of
passage of excreta like urine and faeces have been brought forward by Dallana
while commenting on Sudrutasamhita; 20

Suzdfef gogam: ST sre T gy e |

It may be noted here that these complications occur only in advanced
cases after sepsis, resulting in septicaemia or toxaemia.

PRINCIPLES OF MANAGEMENT

The management of a case is always changing. What is accepted as the
best type today is bound to be modified tomorrow. It is always devised to
suit the needs of the day. Therefore, to expect that whatever means Susruta
adopted in the treatment of a case of skeletal injury nearly 3,000 years ago
would be as effective even today is certainly not justifiable. The tremendous
developments in all the fields of science and technology have changed the
entire picture of the situation. However, there are certain principles behind
every line of management, if correctly laid down, would universely remain
unchanged whatever be the means that may be adopted to achieve them.
The efficiency of Susruta’s skill regarding the management of a fracture case
can be very well put to test on this basis.
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Four principles of treatment
There are four principles which Suéruta has mentioned while treating a
case of skeletal injury:21
i: ﬁ LY A (=X ?' - 'l
FrEEdR gale] IO IOMN | UAEg ST e e o
They are:
1. Afichana (9T87), i.e. traction
2. Pidana (f1¥7), ie. manipulation by local pressure
3. Samksepa (¥W&T), ie. apposition and stabilization
4. Bandhana (79), i.e. immobilization
These four objects are to be achieved in every type of fracture or dislo-

cation by different methods. These methods may vary in an individual case
under a particular situation but the objective remains the same (Fig. 11).

MANPULATON S LOCAL PRE SSUNE OLTION M0 STAWR QATOM [~
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Fia. 11. Four prineiples of treatment of skeletal injuries.

Methods of reduction
Suéruta has further explained the process of reduction in different condi-
tions. He has thus advised the elevation of a depressed fragment, to bring
near and approximate the far displaced fragments and to pull apart the over-
riding fragments.22
FaTIfad RGNS TIATAG |
gregRfafirameard SafEdad |
Obviously, these manipulations are aimed at one subject only, and that is to
bring the broken fragments into an alignment. This shows how thorough was
Susruta’s understanding about a bone-injury.
Immobilization
Proper and stable immobilization is an important part in the successful
management of a fracture. Sufruta has used several methods for this pur-
pose. Of these methods, the use of splints has been widely discussed in his
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Samhita. The barks and chips of several trees were selected to serve as splints,
The important woods,?® which were commonly chosen and applied for this
purpose, are madhika (¥9F), udumbara (STHET), aswattha (FEH), palida
(v=1), kakubha (FFW), vanéa (7)), sarja (8) and vata (32).

IR A ATHIFE AT |
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The availability of these materials is one factor in making their selection
though their physical properties like ugna (F5%), dita (), mrdu (), riksa
(%), etec., were also considered according to the dosic involvement and the
constitution. Thus the aim of splints, in Suéruta’s period, was not only to
provide an effective immobilization but also to treat the injured site by the
medicinal properties of these woods. There is a reason why barks were selected
by Susruta for splintage. The barks of trees have three important qualities
which suit the requirements of a good splint. They are: (1) The limbs can
exactly fit into the inner concave surface of the barks; (2) the outer surface
of barks being rigid gives strength to the broken limb; and (3) the inner sur-
face of barks being soft, acts as a cushion to the limb, thereby avoiding any
pressure sore from tight splintage.

Ideal splintage
Enguring of correct pressure in tying a splint has been greatly emphasized

by Susruta. He has warned that a loose splintage will not be able to achieve
the desired immobilization; while, on the other hand, too tight a bandage
might interfere with the vascular supply of the area resulting in oedema,
pain and ultimately suppuration (Fig. 12). Therefore, a proper bandaging
has been greatly emphasized:24
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Warning against infection

Whatever be the management of a bone-injury, the primary duty of a
surgeon is to see that no infection takes place at the injured site. He should
make every possible effort to avoid contamination and infection. Once the
bone-infection sets in, it is a difficult job to manage the case and the life of the
patient becomes miserable. Sufruta had known this fact and, therefore,
he has strongly recommended the adoption of measures that would avoid
suppuration :25
w Afq qur 9 sadq qar v
o5 wiw faa &g afg F=au fesfy o



SUSRUTA ON FUNDAMENTALS OF ORTHOPAEDIC SUBRGERY 27

Certain medicinal preparations

Suféruta has advocated certain medicinal compounds to be used at the
fractured site. These compounds are used in the form of plasters or pastes.
One of the important combination of drugs is a paste obtained by mixing the
powders of maiijistha, madhuyasti and rakia candana with pasted rice and
‘hundred times washed ghrta’.26
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Fia. 12. Ideal splintage.

It may be noted here that these medicines are to be applied immediately
after the injury as a first-aid treatment. They soothe the part and minimize
pain, local swelling and oedema. It may also be noted that they are used only
in cases of closed fractures. The compound fractures are a contra-indication
for these local applications as suggested by Susruta 27

AR AATATET JTH TEeTTH |
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T'reatment of compound fractures

The treatment of compound fractures has been dealt with by Susruta
separately. In these cases, the skin-wound has to be treated first before
immobilizing the fracture. For this purpose, the wound is dressed carefully
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with ghrta and madhu and then the part is treated on the lines of fractures
already mentioned:28 (Fig. 13).
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Fic. 13. Treatment of compound fractures.

Internal medication

Susruta has prescribed certain drugs to be used internally also. These
are chiefly general tonics which provide liberal amounts of proteins, fats,
calcium and mineralo-vitamins. This can be very well observed in the follow-
ing popular preparation: ‘The patient with a fracture should take daily in the
morning the milk of a primiparous cow processed with ghrta, drugs of madhura
group and laks@. It should be taken after it is cool.’2®

afte &fiX gafrss aydwaaTfaay )
Mo wreraT R Tr: @ o
The milk of a primiparous cow is particularly rich in proteins. Besides this,
there are additional quantities of fats and other substances added to this
preparation which strengthen the bones.
By experimental trials of these drugs, it has been proved beyond doubt
that these medicines have a definite role to play in the healing of fractures in

various stages and various ages. The important point is to pay due regard to
the dosa dyuh and bala of the patient.
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Nutrition

Apart from the tonics, Susruta has paid due attention to elevate the
nutritional status of the diet of the patient to be taken in the routine. For
this purpose he has advocated a liberal use of 4ali (Z1f%) rice, meat prepara-
tions, milk, ghee, pulses and other dietetic elements as are supposed to enhance
the process of Brmhana (98), i.e. regeneration of different tissues:30

arfomta: i< afrgy: o |
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SomE HieRLIGHTS OF SUSRUTA’s TECHNIQUES

Besides these general measures, there are certain specific points mentioned
by Suéruta in connection with the different bone-injuries which are of great
interest and deserve consideration. When we go through these special mile-
stones of management, there is no alternative left but to appreciate the surgical
skill of the father of Indian Surgery. In fact, these must be regarded as the
‘Glimpses of Suérutian Surgery’.

Splintage by healthy limbs

The first of these glimpses is the management of fractured metacarpal
bones. Susruta has advised the joining of the injured palm with the palm of
opposite side and to tie them together:3! (Fig. 14).
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Fic. 14. Splintage by healthy limbs.

Now the use of a healthy limb as a splintage to support an injured Limb
came much later in the modern first-aid surgery, say, during the Second World
War. But it was Suséruta who successfully employed this method in treating
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a fractured limb several centuries before Christ. The credit, therefore, of
devising such a ready natural splintage goes to him.

Rehabilitation

The importance of physiotherapy in a limb-injury was also appreciated
by Suéruta. He has prescribed the exercises starting in small doses which
may be gradually increased at any rate, and exercises should not be prescribed
all at once in the beginning (Fig. 15). For this purpose, he has suggested
that lighter objects may be held to begin with, e.g. a mud-ball, and then a
heavier substance like a lump of rock-salt and finally still harder objects, e.g.
stones : 32
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Fia. 15. Gradual steps of rehabilitation.

This would avoid sudden jerking at the freshly healed lesion and would
permit a better union by improving circulation.

Special devices (fracture-bed)

The next interesting point in Susruta’s technique of dealing with fractures
is his method of immobilization of an injured lower limb. He is seen to have
treated fractures of lower limbs or of pelvis by making the patient lie down
on a wooden cot and by immobilizing the part with the help of ‘five nails’
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to be fixed on the sides of desired joints according to the site of injury in order
to avoid any movement of the limb3® (Fig. 16). The purpose of nails is to fix
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¥1¢. 16. Fracture-bed for fractures of lower limb.

the part, one joint above and one joint below the site of injury, each joint
being held by two nails. The remaining fifth nail has to be fixed at the sole,
in every case, to stop the downward and side-to-side movements.34

TN T F9 8 VAT f4aq v |
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This is something specific in Susruta’s technique. It may not be as
effective today since there are better types of modified splints available to
serve different purposes; yet, it is undoubtedly the simplest method of achieving
an effective immobilization of the lower limbs.

Treatment of protruding bone fragments

It is possible in a major accident that the broken bony fragment may
protrude in a compound fracture. For such cases, Susruta has advised the
removal of the protruding bone by excision and the treatment of the part on
the lines of a ‘compound fracture’ as already stated:3s (Fig. 17).
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Fig. 17. Treatment of protruding bone fragment.
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However, it should be remembered that an exposed bone should either
be covered immediately with soft tissues or else, in a case where it is not

posgible, the bone should be excised; for an exposed bone is very prone to
undergo necrosis.

Treatment of malunited fractures

Susruta has specified the treatment of fractures which have gone to
malunion due to improper management. In these cases, he has advised
the production of re-fracture of the malunited bone and the resetting of it
cautiously : 36 '

FSHH T&¢ T faaieaomifad |
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It has then to be treated on the lines of a fresh fracture (Fig. 18).

Treatment of fractured spine
The spinal injuries were also treated by Susruta effectively. For these
cases, he has advised complete rest, being immobilized in a special (hard)
fracture-bed with the help of nails described already:37
sioqt a1 BIA AT FACATAFA 1T |
et faavay fafadd gwrag o
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Fi16. 18. Treatment of malunited fractures.

However, he has also suggested the treatment of these cases with the
help of enemas and urethral douches.#8
FrEggEARN TSty sfeww g araE )
qa: eqmfeas gee aferfn garRa o
A case of spinal injury is likely to develop retention of urine and faeces.
So, enemas and douches are the necessary requirements in these cases in order
to ensure proper evacuation.

Treatment of cervical injuries
The fractures and dislocations of cervical spine are seen to have been
treated by Suséruta by providing traction from pulling the head upwards and
correcting the deformity:3®
Harat g fagerat sfaserarmasisty 91
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An important point in this connection is that he has further advised
the immobilization of the neck with the help of suitable splints and then to
keep the patient completely in bed-rest on his back for one week without fail.

Treatment of fractured clavicle

It has been advised to reduce the fracture of clavicle after fomentation
with the help of a wooden cylinder (musala) and then to bandage it tightly: 40

TTHTA ANy awF TaST g |
T feaey asﬁwnﬁm TN
The site for the application of the cylinder is probably at the back over
.which the two scapulae are tied tightly so that the clavicle is reduced and,
st the same time, immobilized. |
3
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Treatment of injured tooth

According to Susruta, even the bleeding and loose teeth (but unbroken) of

a young man, after injury, should be compressed and fixed and allowed to
‘he&l:“'

spvArTafear T aeRmiy dead |
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During this period the patient is not permitted his normal meals. He is
only allowed to suck milk with the help of a straw or a lotus stem. However,
the loose teeth, in an old man, should be extracted.
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Fie. 19. Clinioal features of ideally united fractures.

In the end of the chapter, Susruta drafts certain criteria of ideally

united fracture and gives in clear terms what a surgeon is to expect in a case
of ideally healed fracture (Fig. 19):

(1) Absence of gap between the broken fragments.
(2) Absence of shortening.
(3) Absenoce of deformity.
(4) Return of painless and easy movements.
3B
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When the surgeon satisfies himself about these four features clinically,
he should declare that the injury has healed ideally: ¢

Wi iAo
g 7 dfed seamtama n
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