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  PREFACE




  BY THE TRANSLATOR.




  




  The business of a translator, though very limited as to its range, may be extensive and important in its consequences, and, though humble in its end, is oftentimes extremely difficult in its nature. Prohibited from adding any thing to, or in any measure transgressing the bounds of, the meaning of his original, he is obligated to interpret that meaning with faithfulness and accuracy. In this latter point consists the difficulty of his task. If several different readers oftentimes attach as many different meanings to parts and sentences of works written in their own language, how much more likely will this be to occur with respect to such as are written in a foreign language? For readers to differ in the former case is common, in the latter unavoidable.




  The translator of the following work is far from affirming, that he has in no instance deviated from the meaning of his original. To hazard an assertion like this, would be assuming to himself more than is consistent with modesty or, perhaps, with truth. He trusts, however, that such deviations are very rare, that if they do occur they are but slight in themselves, and never connected with facts or principles of practical importance. He can, at least, very confidently declare, that they have never been the offspring of carelessness or design.




  Should any one open this volume in quest of the flowers of fancy, or the embellishments of style, he will close it again without being gratified. Ambitious only of communicating new and useful matter, and too intent on things to be in any measure choice of his words, the celebrated original was regardless, perhaps to a fault, of the ornaments of diction. Rich in the resources of a capacious and exalted intellect, he poured forth his knowledge like precious ore from the mine, leaving to others of inferior capacities the humbler task of refining and polishing it.




  With such an example before him, the translator thought it best to follow in some measure the footsteps of his illustrious guide, without venturing to chalk out a new and different track for himself. As his principal object, throughout the work, has been to make himself clearly understood, and that in as few words as practicable, he has never hesitated, when they came in competition, to sacrifice elegance to precision and ornament to perspicuity. He has even in some instances been guilty of intentional tautology, for the purpose of rendering his meaning the more clear and definite. For this he flatters himself he need offer no apology to those, who prefer utility to pleasure and sense to sound. And, as to readers of an opposite cast of mind, should any such choose to sit in judgment on him, he neither deprecates their censure nor courts their approbation.




  A circumstantial analysis of the following memoirs would constitute a paper too extensive to be introduced here in the form of a preface, and a mere outline or general character of them would be altogether useless. The translation is now before the public, and every reader must judge of its merit for himself. On this point the translator will only observe, that the attention which he has been necessarily led to bestow on the work, has been to him the best school of surgery he ever attended, as far as relates to affections of the bones. Should other practitioners throughout the United States derive equal benefit from perusing his translation, he will rejoice in a consciousness of having, at least in one instance, been of service to his country.




  Such are the extent and importance of Desault’s improvements in some branches of practical surgery, as to constitute a new epoch in the history of the profession. His different forms of apparatus for fractures and luxations are certainly more rational in their construction, and more efficacious in their action, than those of any other writer. But their excellence does not arise from these circumstances alone. Their cheapness and simplicity, taken in conjunction with the ease and quickness with which they may be every where made and applied, greatly enhance their value, particularly to practitioners in the country. If they be not already at hand, they can be easily prepared by the surgeon or his assistants, without any material loss of time. The sufferings of the patient, therefore, whatever may be the form of fracture or luxation under which he labours, need never be prolonged, by any delay in obtaining the necessary apparatus. It is thus that the means and processes of every art become simple and easy, in proportion as the art itself approaches perfection: and thus that the truly great artist is known, not by the multiplicity and the complex nature of his forms of apparatus, but by the numerous ends which he accomplishes by means the most simple and easy of construction.




  Several French practitioners, in projecting improvements on the forms of apparatus of Desault, have evidently rendered them more complex, more expensive, and therefore more difficult to be constructed or procured, without adding in the smallest degree to the efficacy of their action. This is particularly the case with respect to Boyer, in his attempt to substitute a new apparatus for a fractured clavicle, in place of that invented by Desault. The latter can be constructed in a very few minutes by the surgeon or one of his assistants, without any expense, whereas the former must be made by a workman employed for the purpose, and is necessarily attended with both cost and delay. Nor is it always practicable, particularly in the country, to procure a workman capable of making this apparatus. But this is not all. On Desault’s plan, the same apparatus for a fractured clavicle will fit, and may be applied to, persons of different sizes and figures; whereas, on the plan of Boyer, each patient must have an apparatus constructed particularly for himself. No practitioner, therefore, can hesitate a moment in deciding to which of these two forms of apparatus the preference is due.




  Similar remarks may be made respecting Boyer’s apparatus for making permanent extension in oblique fractures of the os femoris. It is much more complex and difficult to be constructed than that of Desault. Nor does it possess a single advantage over it as improved by Drs. Physick and Hutchinson. In a word, the forms of apparatus of Boyer may answer well enough in hospitals and in cities, where the expence of such articles is not much regarded, and where workmen to make them can be readily procured. But, as the practitioner in the country is generally obliged to be himself the constructor of the forms of apparatus which he uses, and as he is not at all times prepared to meet heavy expenses, it is to those recommended and employed by Desault that he must necessarily have recourse.




  With these remarks the translator submits to the good sense and candour of his countrymen the following sheets, as the offspring of some of his hours of leisure throughout the winter. He hopes that the appendix subjoined by himself will not be regarded as either an useless or an unpleasing addition. Every native of the United States, whose bosom glows as it ought, with that noblest of passions, the amor patriæ, will witness with pride and exultation the improvements that are daily making in the arts and sciences, by the industry and enterprize of his enlightened countrymen. Such a mind will enjoy in anticipation the glory of his country, at that period, when she will be able to reflect back, with increased splendour, the light which she has so long been borrowing from the countries of Europe.




  The translator does not plead the want of time as an apology for any imperfections or errors which his translation may exhibit. Yet he believes it to be true, that had he had more time to bestow on it, he could probably have rendered it more worthy of public patronage.




  




  

    




    A TREATISE


  




  ON




  FRACTURES, DISLOCATIONS, &c.




  




  MEMOIR I.




  ON THE FRACTURE OF THE CONDYLES OF THE LOWER JAW.




  § I.




  1. The lower jaw, a kind of moveable hammer, destined, to use the words of a certain physiologist, to triturate the aliments against the almost immoveable anvil of the upper jaw, is more exposed to the action of external bodies, and consequently to fractures, than most of the other bones of the face. But all parts of it are not alike subject to such accidents. Common in its body, but less frequent in its branches or sides, fractures sometimes occur in the two processes in which its branches terminate. One of these processes, concealed by the zygoma, embosomed in the temporal muscle, and covered by the masseter, is less liable to fractures than the other, which serves as the centre of the motions performed by the bone, and is protected externally only by the parotid gland.




  




  § II.




  2. A fracture of the condyle may sometimes arise from a counter-stroke, as when, in consequence of some external force being applied from before backwards, and from below upwards against the chin, this process is driven against the projecting rim of the glenoid cavity; at other times it may be the effect of an immediate or direct stroke, as when a body in motion strikes with force against the region of the joint, and does violence to that portion of the bone.




  3. But in whatever manner the fracture may be produced, it generally occurs in the slender part of the bone which supports the condyle, below the insertion of the pterygoideus externus. It is characterized by a pain more or less acute, necessarily accompanying the motions of the jaw; by a difficulty more or less considerable, in the performance of these motions; by a crepitation, oftentimes distinct, when, in consequence of the angle of the jaw being pushed forward, or the jaw itself alternately depressed and elevated, the separated surfaces rub against each other; by an inequality of surface sometimes perceptible directly over the fractured condyle; by the ease with which, on being pushed forward, it may be forced into the depression beneath the zygoma; and by its remaining stationary, during the movements of the lower jaw, from which it is separated. These signs, though generally characteristic, are subject to an uncertainty proportioned to the swelling that occurs in the part.




  




  4. In this accident a displacement is almost always produced by muscular action. The pterygoideus externus, being attached to the condyle, draws it forward and upward, towards the external wing of the pterygoid apophysis, its fixed point of insertion. On the other hand, the body of the bone is left behind, being held by the masseter and external pterygoid muscles, the course of which is opposed to a displacement in the same direction; so that there always exists a separation, more or less perceptible, between the two fragments of bone.




  5. Hence, if proper means be not used to restore the contact between the broken ends of the bone, the following consequences will be likely to occur: 1st. Their reunion will be tedious, because in every bone this process is, in point of rapidity, inversely proportioned to the separation of the divided surfaces: 2dly, This reunion may even entirely fail to take place, if the bone be subject to the slightest movements, as I have witnessed in a particular case, where the condyle, not being reunited to the other part, exfoliated, and was in part discharged through the external integuments: 3dly, Under such circumstances, the callus produced in the process of healing, being situated near to the joint, and rendered irregular and deformed by the separation of the parts, is apt to impede muscular action, and do a permanent injury to the functions of the jaw.




  




  § III.




  6. As the whole apparatus in this case consists in a passive resistance to the active powers employed in producing a displacement, it follows from what has been said (4), that the bandage intended to prevent this displacement, and by that means to guard against the accidents specified above (5), ought, either effectually to bring back to its natural situation, the condyle which is drawn forward, or pull in this last direction (that is, forward) the body of the bone which is still retained in its usual position, in order that it may thus be brought into contact with the condyle.




  The first of these measures is impracticable, in consequence of the situation of the condyles, which are too deeply enveloped by the surrounding parts, and offer a hold too small to be acted on. The second, therefore, remains to be adopted, and is the more easily executed, in as much as the angle of the jaw, from its projecting and being but slightly covered by the integuments, may without difficulty be directed from behind forward by a proper force.




  7. The fingers of the surgeon temporarily supply this force, at the time of reduction; but it is necessary that it should be permanently kept up by means of the apparatus. This end is attained, in the following manner:




  Place behind the angle of the jaw, which must be first pushed forward, thick compresses, to fill up the hollow under the ear, and form an eminence higher than the surface of the surrounding parts; pass over these compresses, in an oblique manner, the bandage commonly used in lateral fractures of the bone, the application of which must in this case commence on the sound side.




  These compresses, being more projecting than the surrounding surface, will necessarily sustain a greater pressure, because the compression made by a bandage is in proportion to the projection of the part on which it is applied. Hence, being firmly supported, they will retain the body of the bone in a line with the displaced condyle (4).




  8. In addition to this mode of applying the bandage, it is necessary that the fractured bone should be kept in a state of perfect rest. The internal pterygoid and masseter muscles, tending by their contractile efforts to draw the angle of the jaw backwards, sometimes overcome the resistance of the apparatus, and, by producing a second displacement, give rise to the accidents formerly mentioned (5).




  Let the lower jaw be now brought into perfect contact with the upper one, and not separated from it during the first few days after the injury, except so far as may be necessary for the admission of nourishing broths. Should a tooth have been lost, the space which it occupied will furnish, without disturbing the bone, an opening for the conveyance of nourishment to the patient. Let talking, laughing, and every thing that might produce a separation between the body of the bone and the condyle, be carefully avoided. The further treatment of the accident should be such as is generally applicable to all fractures of bones, and need not be at present particularly detailed.




  




  The following cases, reported by citizen Giraud, second surgeon to the Hotel-Dieu, will confirm the advantages of this mode of treatment.




  Case I. Margaret Bessonet, aged thirty-four, was admitted into the hospital on the 10th of May, 1791. On the preceding day she had received a violent fall on her chin: a severe pain, and a preternatural mobility in the left side of the jaw, had been the immediate consequences of the accident: from these symptoms, taken in conjunction with those formerly mentioned (3), Desault discovered that a fracture of the condyle existed, which he reduced and supported in the usual manner (7).




  After being somewhat uneasy during the first few days, the patient became reconciled to the action of the bandage, which, by inattention, had been two or three times disturbed and put out of order, but which, by being carefully reapplied, and aided by the necessary precautions (8), restored to the bone its natural form and solidity, by the thirtieth day, and on the thirty-sixth the patient was discharged perfectly cured. The only inconvenience she experienced, was a slight difficulty in the motions of the jaw, an effect naturally resulting from the long continued inactivity of the muscles, but which was soon removed by means of exercise.




  Case II. Claudius Laurat, aged twenty-seven, fell as he was carrying a heavy burden. In his fall his chin struck with violence against a beam that lay in his way. In an instant he experienced a sharp pain in his right temple, and found it almost impossible to move his jaw. Two hours afterwards a considerable swelling appeared in the part, extending from the angle of the jaw above the ear. The patient was admitted into the Hotel-Dieu, where the circumstances of the fall and the symptoms that followed, gave satisfactory evidence of a fracture of the condyle. It was reduced and supported as in the preceding case. On the day following, the swelling was removed, doubtless by means of the compression which had been made on it; the other symptoms (3), hitherto scarcely perceptible, became more obvious; the bandage was reapplied, and the disease terminated, in about twenty-nine days, in the same manner with that of case 1.




  




  




  MEMOIR II.




  ON THE FRACTURE OF THE CLAVICLE.




  § I.




  1. Man enjoys an advantage which nature has bestowed on but few of the quadrupeds, namely, a power of moving his upper extremities in every direction. The clavicle being a kind of arch placed between the breast and shoulder, forms a centre, moveable indeed but solid, for these motions, a part of which can no longer be performed, when this arch, in consequence of being broken, ceases to afford them a point of support. Hence it follows, that the fracture of this bone may be said to reduce the individual who sustains it, when considered in relation to its functions, to a level with that numerous division of animals that are destitute of clavicles.




  2. Few diseases of the kind are more frequently met with than this. The natural curve of the clavicle, its situation immediately under the skin, the want of a support to its middle part, the great proportion of spongy substance which enters into its composition, the projection of the shoulder exposing it to the action of external bodies; all these circumstances concur in rendering the accident frequent, particularly among that class of men subject, from their occupations, to violent exertions of the upper extremities.




  Here then, more than in the generality of fractures, we should feel an interest in the advancement of the art of surgery; and yet, having hitherto employed in it but feeble means, our efforts have been attended with imperfect success. Hippocrates has observed, that some degree of deformity almost always accompanies the reunion of a fractured clavicle; all writers since his time have made the same remark; experience has confirmed the truth of it, and as much time has been spent in hypothetical speculations to explain the accident, as in serious inquiries how to prevent it. At length Desault proved that a feeble and unskilful mode of treatment was the sole cause of a want of success, and that, by being more correct and judicious, art might be as successful here, as in other fractures. In order to give a correct view of his practice in this disease, I will examine the causes, varieties, and signs of a fracture of the clavicle; the accidents of which it is susceptible; the mode and the causes of the displacement of the broken ends of the bone; the indications that arise out of those causes, and the manner of answering these indications as well during, as after, the reduction.




  § II.




  OF THE CAUSES AND VARIETIES.




  3. The action of external bodies is almost the only known cause of this fracture, whether these bodies strike the shoulder with violence, or the shoulder be forcibly driven against them. But this action is not in every case the same; its application is most frequently mediate or indirect, but is sometimes immediate or direct.




  




  In the first case there is a true counter-stroke, the ordinary effect, either of a severe blow on the point of the shoulder, which is the most common occurrence; or, as happens less frequently, of a fall on the arm when it is extended for the purpose of guarding the body from the force of the accident. Under these circumstances, being pressed between the sternum, which makes resistance, and the body which acts on its extremity, the clavicle is bent in that direction which is most natural to it; but, not being sufficiently flexible, it gives way generally in the place where its curvature is the greatest. Thus the ribs are broken, when the sternum, by being violently driven backward, forces them to bend in the centre beyond their natural flexibility.




  In the second case, the fracture occurs at the spot where the stroke is given. Here the momentum or quantity of force applied on the bone, surpassing the solidity which the bone possesses, its continuity is necessarily destroyed.




  4. But in whatever way the fracture is produced, it is either oblique or transverse, single or double, in the middle or towards the extremities of the bone, simple or compound.




  An oblique fracture is most frequently the effect of a counter-stroke; a transverse fracture is the more common result of the immediate action of external bodies; a counter-stroke seldom produces any thing but a simple fracture; while compound fractures are generally owing to a direct stroke. The one produces a solution of continuity in the middle of the bone, or thereabout; because in that part the curvature is most considerable. The other is almost always the cause of this solution, when it occurs at the extremities. To the latter alone, is a double division to be attributed. The reason of these differences is already so plain, that it would be a waste of time to dwell on an explanation of them.




  § III.




  OF THE SIGNS.




  5. The several phenomena that attend a fracture of the clavicle, taken together, leave in general but little doubt as to its existence, particularly when the fracture is oblique. As is the case in most other instances of the kind, so here, an acute pain is felt at the instant of the stroke; sometimes a cracking of the bone is distinctly heard by the person injured; on every occasion, it becomes suddenly impracticable to perform circular or rotatory motions with the arm; motions from before backwards can still be executed, but are difficult and painful, and, as I have already observed (1), the individual injured is reduced to the class of animals destitute of clavicles.




  Oftentimes the shoulder of the injured side, being more or less depressed, loses its level with the other. It is also evidently drawn forward and inward. The distance between the acromion and sternum, on the affected side, is found on comparison, to be evidently less than on the opposite side. In almost every case, that portion of the fractured bone, which adheres to the sternum, forms a visible protuberance above and on the inside of the shoulder.




  




  6. In the mean time the pain continues. The painful drawing or dragging occasioned by the weight of the arm forces the patient, for the purpose of relieving it, to bend his body towards the side affected, and incline his head in the same direction. This forms a peculiar attitude, which of itself was frequently sufficient to disclose to Desault the nature of the disease. We have oftentimes witnessed him establishing the truth of this diagnostic, by merely looking at patients entering the amphitheatre, who had been brought thither for the reduction of such fractures.




  By this position, the pains are generally relieved, because the arm finds some degree of support; but should the patient wish to change his position, or perform any particular motions, the pains return almost as acutely as at first.




  7. If to these signs, which are almost all of them founded in reason, we add those that are still more palpable to the senses, such as the mobility of the two broken ends of the bone; the crepitation produced by their friction against each other; the depression felt at the point of fracture, by passing the fingers over the upper surface of the bone; and the facility of restoring to it its natural form and direction, by moving the shoulder upwards, outwards, and backwards; it will be difficult to be mistaken respecting the nature of this fracture. This is perhaps more particularly the case, when the fracture is oblique, as this kind offers the most striking diagnosis, and cannot be involved in uncertainty, unless when a considerable swelling occurs in the parts around the fracture. But, even then, as the circumspection of the practitioner will necessarily direct his attention to this circumstance, the obscurity of the signs will have no unfavourable influence on the cure.




  8. When the fracture is transverse, there is sometimes more difficulty attending the diagnosis. The corresponding inequalities of the divided surfaces may mutually penetrate each other and interlock, and thus prevent a displacement. Does any uncertainty on this score exist? Placing your fingers on the two extremities of the bone, order an assistant to move the arm in every direction, and the motions will be communicated to the clavicle; but, if a fracture exist, they will be most perceptible in the fragment adjoining the shoulder, and will separate it from that attached to the sternum. This method will seldom deceive us, is easily employed, and subjects the patient to but a momentary pain.




  § IV.




  OF ACCIDENTS.




  9. We do not generally find fractures of the clavicle accompanied by such accidents as the anatomical relations of the parts might lead us to apprehend. The external force being all expended in fracturing the bone, extends but feebly to the brachial plexus, which would be much injured by the shock, were the bone to yield, without breaking, to the action of external bodies striking against it. Hence, without doubt, would arise serious affections, as may be fairly inferred from the analogy of blows on the head and vertebral column, and as is indeed confirmed by certain cases reported by Desault.




  Case I. Two bricklayers were brought to the Hotel-Dieu, who had met with similar accidents. A piece of timber, thrown from a building, in which they were engaged, had struck them, the one on the external part of the left clavicle, the other about the middle of the right. A considerable wound pointed out in each the place on which the blow had been received. But the former, having escaped a fracture, experienced nothing but an acute pain, while the second had the bone broken in two places.




  The customary apparatus was applied to the latter, and the treatment which we shall presently describe, being pursued, the result was that complete success which never failed to crown the attentions of Desault. In the other patient a considerable swelling made its appearance the day after the accident. On the third day a numbness and partial loss of the power of motion occurred in the arm of the affected side. Soon afterwards an insensibility came on, and by the seventh day, the paralysis of the arm was complete. It was not till after a tedious treatment, an account of which would be foreign from my present subject, that the limb recovered in part its original strength.




  From whatever cause the fracture of the clavicle in this latter patient was prevented, it is evident, that the whole of the force employed to produce the fracture in the other, acted here on the brachial plexus, and gave rise, by means of concussion, to the accidents which followed.




  




  10. The axillary artery, though running near to the clavicle, in common with the brachial nerves, experiences, notwithstanding, less frequently than they do, injurious effects from the fracture of this bone. I know not of any instance where a puncture from the broken ends of the clavicle has produced in this artery a false aneurism. To conclude, like all other fractures, that of which we are now treating, may be connected with wounds, splinters, &c. But in general, as Hippocrates remarks, the fracture of the clavicle assumes in common cases a mild aspect.




  § V.




  OF DISPLACEMENT.




  11. Most of the symptoms formerly mentioned (5 and 6) as accompanying a fracture of the clavicle, are evidently the result of a displacement of its broken ends. Yet this phenomenon, taken notice of by all authors, and considered by them as a necessary effect of the disease, does not occur in every case (8). There are instances, in cases of transverse fractures, where the extremity attached to the shoulder, has retained its natural position. Three examples of this kind occurred in the Hotel-Dieu in the course of the year 1787.




  12. Instances have also been known, in which the sternal fragment, when fractured obliquely upwards, has supported the end of the humeral in such a manner as to prevent any derangement. Desault was accustomed to relate several cases, where similar occurrences took place; but, in general, this state of things is rare, in comparison with that in which the fragments lose their natural level.




  Almost always, then, there is more or less of a perceptible overlapping (chevauchement) produced, either, by the elevation (a circumstance which is very rare) of the external fragment over the internal; or, (as commonly occurs) by the depression of the former beneath the latter.




  13. Of the first of these modes of displacement (a mode but rarely mentioned by authors) a few examples are to be found among the observations of Desault, one of which he has recorded in his journal. Hippocrates speaks of the phenomenon as a thing that was familiar to him.




  14. The second kind of displacement, that which we constantly find in practice, and which the laws of muscular action render almost inevitable, takes place in such a manner that the shoulder appears to obey the impulse of two powers, one of which draws it downwards, and along with it the external fragment of the clavicle, which is displaced by this power in the direction of its transverse diameter, or thickness. The other power approximates the shoulder to the breast, and draws it forward, carrying along with it the same fragment, which is by this means displaced in a longitudinal direction.




  That we may the better understand them and their effects, let us, in our minds, separate these two powers, although they are perfectly simultaneous in their action. A knowledge of them will lead us to a knowledge of the resistances which ought to be opposed to them. But let us first remark, that the humeral fragment, being drawn downward and inward, takes sometimes such a direction, that its internal extremity passes backward under the sternal fragment, its external end continuing to point forward: this disposition can be understood from its natural direction.




  15. The first of these powers, namely, that which depresses the point of the shoulder, appears to have escaped the notice of the ancient physicians of Greece, who attributed the apparent depression of this part, to the elevation of the sternal fragment, and, accordingly, endeavoured by making compression on the latter, to restore it to a level with the other. Hippocrates, more judicious than those who had preceded him, demonstrated that their doctrine, false in its principles, was still more dangerous in its consequences, and that the sternal fragment being immoveable, lost its relative position with respect to the humeral, only because the latter was depressed by the weight of the arm. This doctrine of the father of physic is satisfactorily proved, by a comparison of the sound shoulder with the diseased one, and has since been admitted by all practitioners. Indeed, the mere recollection that one of the uses of the clavicle is to support the shoulder at that level necessary for the performance of its functions, is alone sufficient to convince us, that, in case of its ceasing to fulfil that office, the shoulder must obey the laws of its own gravity, increased by that of the hand and arm.




  16. The illustrious Petit, and with him Duverney, in acknowledging this cause of displacement, have added to it as another the action of the deltoid muscle on the external end of the bone; in this action, the end of the clavicle is the moveable point, while the humerus affords the fixed point. But how can we admit this cause, when the humeral fragment, in passing under the sternal, moves in a backward direction? So far is the deltoid muscle from drawing the bone downward, that here the bone rather draws the muscle in part backward, and yet, in such a case, the displacement is as perceptible as in any other. Besides, when the sternal fragment, broken obliquely upwards, supports the humeral and prevents a displacement, why does not the deltoid produce this displacement?




  It is then in the weight of the arm and shoulder alone, that we must look for the passive power, which depresses them, and which produces a displacement in the direction of the transverse diameter or thickness of the clavicle.




  17. A second power, highly active, co-operates with this. I allude to the permanent contraction of the muscles, that extend from the breast to the clavicle and shoulder: from this cause arises the displacement in the longitudinal direction of the bone.




  The pectoralis major, the pectoralis minor, the subclavius, the serratus major, and the trapezius, unite their efforts in producing this displacement. These muscles are, in certain respects, antagonists to each other, but they all unite in drawing the shoulder forward and inward. None of them appears to act with more effect than the pectoralis major. To this, in particular, is to be attributed the displacement in a forward direction.




  




  Except in the instances stated above, the action of the muscles is not immediate. They act only secondarily on the external fragment, which, being stedfastly attached to the scapula and humerus, is obedient to the motions impressed by the muscles on these two bones; motions which, in a sound state, the clavicle has a power of controlling.




  18. To the weight of the lower extremity (15 and 16), and the spontaneous action of the muscles (17) must be added, as another cause of displacement, the motions which are communicated to the arm by external bodies, and which, being imparted ultimately to the clavicle, derange the fragments, by separating them, approximating them, or making them overlap each other, according to the direction in which they act.




  19. When a fracture occurs at the extremity next the shoulder, no displacement of the fragments in general takes place. This circumstance is attributed to the action of the trapezius, which draws each fragment upwards with equal force. However this may be, it is doubtless to such cases that we must refer the complete cures, obtained without any retentive apparatus, by Gasparetti, Brown, and other writers. Hence also, without doubt, arise the difficulties experienced by certain practitioners, such as Duverney, with respect to the diagnosis of this disease. These fractures may be mistaken for fractures of the acromion, being situated so immediately in its vicinity.




  




  § VI.




  OF THE REDUCTION.




  20. On looking into the causes of that displacement (15...18), so common in fractures of the clavicle, it appears that in almost every case, the external extremity of the humeral fragment is drawn, by a double power, downward, inward, and forward. Hence it follows, 1st. That the resistance opposed to this power, by the means used for the purpose of reduction, and the retentive apparatus subsequently employed, ought to be directed upward, backward, and outward, these directions being the reverse of those in which the powers of displacement act: 2dly. That, in as much as these powers, viz. the weight of the parts and the action of the muscles, are in constant operation, and, besides, as the motions of the arm are continually disturbing the fragments of the bone, the apparatus ought to be equally constant in its action, and should keep up, without any remission, the effect produced, at first, by the means of reduction. This principle is applicable to every case, and ought to be the standard of comparison, for determining the advantages or disadvantages of different bandages, and processes for the reduction of fractures of the clavicle.




  21. But we are not to suppose, that these processes have heretofore manifested an exact application of this rule. Hippocrates directed to press the arm close to the ribs, and at the same time to push it upwards, in such a manner, as to make the shoulder appear as sharp and pointed as possible. Hence his precept, to lay the patient down on his back, the back being supported by some projecting body, and then to press the shoulders backward; hence again, when the humeral fragment is drawn inward, his advice to press the elbow close to the breast. This twofold expedient was attended with great difficulties, even under the direction of the father of medicine. Celsus only copied Hippocrates, adding nothing whatever to his mode of practice. Paul of Egina, more judicious in this case, conceived, that for the purpose of forcing the shoulder outward, and rendering it, agreeably to the idea of Hippocrates, very projecting and sharp, it would be advisable to place the fulcrum or point of support, not in the middle of the back, but under the arm-pit. A woollen ball was employed by him for this purpose, a practice which would, at once, have carried the art near to perfection, if, after being employed to reduce the fragments, this process had been continued for the purpose of retaining them in apposition.




  22. No new method distinguished the surgery of the Arabians. It is necessary to come down to the time of Guy of Chauliac, before we meet with the method which is almost universally adopted at present, and which consists in placing between the shoulders, the knee of an assistant, whose hands are to be employed in drawing them forcibly backwards. But it is evident that this is only doing, while the patient is in an erect position, what Hippocrates did, after having laid him with his back on a projecting body. Here, then, the art seems to have degenerated, after the time of Paul of Egina: and, indeed, on comparing this process with the general principles already established (20), it will be immediately perceived, that the powers of replacement do not here act in an opposite direction to those of displacement.




  Hence the difficulties of reduction, the time spent in the operation, and the sufferings by which it was sure to be accompanied. The fragments were brought together, it is true; but it was only by varying the movements, and changing their direction, that the point of contact was ultimately found.




  23. Desault conceived, in the year 1768, that to reduce, in the most effectual manner, a fracture of the clavicle, it was necessary not only to push the shoulder backward and upward, as was commonly done, but, above all, to force it outward, and that the power destined to draw it in this latter direction, ought to act horizontally, according to the course of the clavicle, in the same way, as, in an oblique fracture of the thigh or leg, the extension for replacing the fragments is made in the direction of the bone.




  24. As the union of the humerus to the clavicle, by means of the scapula, communicates to the one the movements of the other, it is easy, by placing the ball used by Paul of Egina, under the arm-pit, to convert the arm into a lever of the first kind.2




  




  The lower extremity of the arm being then pressed towards the body, the upper end is separated from it, and becomes, with regard to the clavicle, what the efforts of an assistant who makes the extension, in a fracture of the leg, are to the foot of the patient.




  The mode of reduction being established, it was necessary, in the next place, to invent a bandage, calculated to retain the broken ends of the bone in contact. Desault thought it practicable to unite these two points of treatment, in the same process, that is to say, to reduce, and at the same time to retain the fracture. Here the art is indebted to him for an improvement, which, I will venture to say, carries it near to perfection. To judge of this, it will be necessary only to take a hasty survey of the different kinds of apparatus proposed by different writers.




  § VII.




  OF THE MEANS OF RETAINING A REDUCTION.




  25. Here all authors seem to have been directed by the same principle. This is to keep the shoulder of the affected side, 1st, drawn forcibly backwards, 2dly, approximated towards the shoulder of the sound side. Such was the practice of the Greek physicians, whom we have seen in common with Hippocrates, Celsus, and Paul of Egina, employing a kind of bandage, varied in its form, according to the displacement it was intended to remedy.




  Above all others, we find an application of this principle, in the figure of 8 bandage, a particular form, which was employed in practice by Albulasis, an Arabian, and afterwards by his countrymen, as well as by Lanfranc, Guy of Chauliac, and their contemporaries. The use of this bandage was continued by Pare and his successors, and has been lately modified by several authors, such as Heister, Petit, Brunninghausen, &c.




  26. But under whatever form it shows itself, its action is always the same, and always insufficient. On comparing its effect with the general principle, on which every apparatus for the clavicle should be constructed (20), we perceive, that it by no means answers the threefold indication, of retaining the shoulder backward, outward, and upward.




  27. In relation to carrying the shoulder backward it loses half of its effect, because, its force being decomposed (so to speak) by the obliquity of its direction, is divided into two channels. One of these runs parallel to the shoulder and acts to no purpose, while the other, being perpendicular to it, is alone effective; hence it must act with a force equal to 10, in order to produce an effect equal to 5.




  28. The indication, to draw the humeral fragment outward, far from being fulfilled, is here diametrically counteracted. The scapula, being approximated to that of the opposite side, draws the humeral fragment towards the trunk, making it underlap the internal one, and, in this respect, the figure of 8 bandage acts posteriorly in precisely the same manner, during the treatment, that the contractions of the muscles did anteriorly before the reduction.




  29. Should the shoulder be supported, at such an elevation, as might have a constant tendency to destroy the influence of its own gravity? this is evidently prevented by the very oblique direction of the turns of the bandage. Suspending the arm in a sling, is the only way, in which that end can be attained. But does this mode always possess sufficient firmness and stability? The arm, not being here sufficiently fixed, may be constantly in motion, which, by deranging its situation, must communicate very troublesome and injurious movements to the fragments of the clavicle. One of the principal faults of all bandages consists, in not preventing these movements, by restraining the movements of the arm.




  To the other disadvantages of this mode, need I add that of its making, by the turns of the bandage, an undue compression on the projecting edges of the arm-pit, and producing thereon troublesome and painful excoriations?




  30. From the want of a mutual correspondence and fitness between the indications already enumerated (20), and the manner in which the figure of 8 bandage acts, it is evident that the former can never be satisfactorily fulfilled by the latter. Hence we may judge, what improvement the art has received from the iron cross of Heister, the compress of Petit, drawn transversely over the oblique turns of the bandage, the waistcoat which Brasdor fastened round the thorax of his patients, and the leathern apparatus, lately proposed by a German practitioner. These means, though diversified in their form, are similar in their effect, and, being nothing but modifications of the figure of 8 bandage, possess, like it, the radical fault of not offering a resistance directly opposed to the two-fold power, arising from the muscular action and the gravitation of the shoulder.




  As to what remains, it will be sufficient to show the insufficiency of the process of reduction (22), by means of the knee placed between the shoulders, in order to demonstrate the existence of a like insufficiency in all those forms of apparatus, which, as Brasdor remarks, have for their object a continuance, during the treatment, of the effect produced by that process.




  31. On the other hand, those indications will be fulfilled with exactness, by such a form of apparatus as will render permanent the action of the means of reduction which were employed by Paul of Egina, by certain Arabian physicians, and by Pare; which have been renewed by Desault, and tend to draw the shoulder upward, backward, and outward (23 and 24).




  Pecceti appears, in the last century, to have had a faint view of the proper indication on this subject, when, under the article of fractures, he advises the ball to be suffered to remain under the arm during the treatment of the injury. But the figure of 8 bandage, united to this expedient, counterbalances its effect, rendering it of no avail, and Pecceti was therefore no more successful than others, in obtaining a cure of the fracture, unaccompanied by deformity.




  32. An overlapping more or less perceptible never failed to accompany the consolidation or knitting of the bone, and here, as in many other cases, practitioners laboured to explain what they knew not how to prevent. The impracticability of surrounding the part, as in other fractures, with a circular bandage, appeared to Heister, Petit, and Duverney, to be the cause of this deformity. They supposed that to be a superabundant callus, which was nothing but a displacement of the fragments. These visionary hypotheses ceased to exist, as soon as this displacement was prevented by a proper apparatus.




  Desault sought for this form of apparatus, as well as for his other bandages, in the multiplied application of means already known, without inventing new ones. Bandages and compresses, easy to be procured, and already rendered familiar to surgeons by daily use, served him for the construction of his apparatus, for which several machines had been already proposed.




  33. The pieces of which this apparatus is composed, are,




  1st. Three rollers, three inches broad; the two first, six, and the other eight, ells long, each one rolled up separately.




  2dly. A bolster or pad (a, b, Fig. 1), made in the form of a wedge, out of pieces of old linen. Its length should be equal to that of the humerus, its breadth four or five inches, and its thickness at the base (a), about three inches.




  3dly. Two or three long compresses.




  4thly. A small sling for the arm, (Fig. 5).




  5thly. A piece of linen large enough to cover the whole bandage.




  Every thing being properly arranged, the following is the mode of applying the apparatus, which of itself reduces the fracture.




  




  34. The patient being placed in a standing position, or, if his case render that impracticable, on a seat without a back, an assistant elevates the arm of the affected side, and supports it at nearly a right angle with the body (Fig. 2), while the surgeon places under the arm-pit the head of the bolster, which descends along the side of the thorax, and which another assistant, situated at the patient’s sound side, holds by the two upper corners.




  35. The surgeon now takes one of the first rollers, applies the end of it on the middle of the bolster, fixes it there by two circular turns round the body, and passes a turn obliquely (a a) along the fore part of the thorax, ascending to the sound shoulder: the roller then descends behind, passes under the arm, and returning in front of the thorax, makes a circular turn and a half, horizontally. Having reached the hind part of the thorax, it reascends obliquely by the cast (b), as it had done before, and passes over, before, and under, the sound shoulder; having thus crossed the turn (a a), the roller again passes across the hind part of the thorax, and finishes by circular turns, which completely cover the bolster. A pin is now to be fixed in the place of crossing of the roller on the sound shoulder, to prevent the turn (a) from slipping downward.




  The application of this first roller is intended for no other purpose, than firmly to fix the bolster which is held up by the two oblique turns before and behind, and secured against the body, by the subsequent circular turns.




  36. The bolster being fixed, the surgeon applying one hand to its external surface, pushes it upwards, and, with the other, taking hold of the elbow, after having half-bent the fore arm, lowers the arm, till it is laid along the bolster. He then presses its lower extremity forcibly against the side of the thorax, pushing it upwards at the same time, and directing its upper extremity a little backwards.
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