
Microsurgery: A 10-Year Experience with Loupe
Magnification
Ferdinand Wanjala Nangole, MBChB, MMed1 Stanley Ominde Khainga, MBChB, MMed1

1Department of Surgery, College of Health Sciences, University of
Nairobi, Nairobi, Kenya

J Reconstr Microsurg Open 2020;5:e90–e94.

Address for correspondence Ferdinand Wanjala Nangole, MBChB,
MMed, Department of Surgery, College of Health Sciences, University
of Nairobi, P.O. Box 2212-00202, Nairobi, Kenya
(e-mail: nangole2212@gmail.com).

Microsurgical reconstructive procedures have now been well
established inmany centers globally.1 The practice is routinely
utilized for both reconstructive and aesthetic procedures
leading to better quality of life for the patients. In resource-
constrained settings, however, this brandof surgical practice is
underutilizeddespite the fact thatmanypatients couldbenefit
from it.2 Among reasons for this is the unavailability of
operating microscopes and lack of training in microsurgical
techniques.3 Operating microscopes have been considered to
have better outcomes than loupesmagnification formicrosur-
gical works. They are however beyond the reach of many
reconstructive surgeons in many countries. Where they are
available, they are shared by many disciplines such as oph-
thalmology, otolaryngology, and neurosurgery making it dif-
ficult to have them for routine or emergency reconstructive
procedures. We share our experience with patients we oper-
ated on with loupe magnifications for the past 10 years on a
wide range of reconstructive microsurgical procedures.

The objective of this study was to audit microsurgical
reconstructive procedures done under loupe magnification
(�4.5–6) between January 2009 and December 2019 at the
Division of Plastic Surgery, Kenyatta National Hospital, Uni-
versity of Nairobi, Kenya.

Patients and Methods

This study was approved by the local ethics and research
committee. Patients who presented for microsurgical recon-
structive procedure were prospectively followed up during
the study period. Data captured included patients’ demo-
graphics, pathology, anatomical location of the defects, and
microsurgical procedures done. The procedures were broad-
ly categorized into free flaps, reimplantations, lymph node
transfer surgery, and nerve repairs. Patients were followed
up for a minimum of 2 years to ascertain the outcome of the
procedures. The surgical protocol for free flaps were topical
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Abstract Background Microsurgical procedures are still rare in many countries especially in
resource-constrained countries. Among reasons for this is the unavailability of operat-
ing microscopes that are costly. Operating loupes are considered inferior to the
microscope and are most discouraged for many microsurgical procedures. We audit
patients operated under loupes for the past 10 years and present our findings.
Patients and Methods This was a prospective audit of patients who underwent
microsurgical reconstructive procedures in the plastic surgery unit at Kenyatta National
Hospital between January 2009 and December 2019.
Results A total of 352 patients with 360 procedures were done over a 10-year period. The
age range for the patients was 5 to 90 years. Free flaps accounted for 78% of the surgical
procedures (n¼ 298) followed by nerve repairs 8.8% (n¼ 32) and reimplantation surgeries
8.5% (n¼ 30). The overall success rate for freeflapswas 93.3%with reimplantations of 77%.
Conclusion Microsurgical reconstructive procedures as demonstrated in this study
can safely be done with loupes. Loupes provide an alternative means of magnification
that is cost effective and cheaper. In good hands, good surgical outcomes can be
achieved that are comparable to the operating microscopes.
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irrigation of the vessels with heparin and lidocaine at the
time of anastomosis, arterial anastomosis with nylon 9/0
sutures followed by venous anastomosis with the same
suture. Two venous anastomoses except for cases where
the flap had only one vein were routinely done (►Fig. 1).
Postoperative monitoring of the flap was done every 4 hours
for the first day, then every 6 hourly. The protocols for
reimplantation were bone fixation first, followed by arterial
anastomosis and then by venous anastomosis. This was then
followed by repair of both flexor and extensor tendons and
finally by repair of the nerves. Postoperatively, the reim-
planted extremity was monitored every 2 hours for the first
day, then every 4 hourly thereafter until the seventh post-
operative day. The protocol for brachial plexus nerve repairs
was primary nerve repairs if the injuries were open. Late
nerve repairs were done on those that had failed conserva-
tive management. This was mainly by nerve transfers. Post-
operatively, physical therapy was commenced after 2 weeks
and followedup for at least 2 years. Patientswith lymph node
transfer surgery had limb measurements before surgery and
after 1 month of surgery. Thereafter, serial measurements
were done after every 3 months for at least 2 years.

Results

A total of 360 patients with 370 microsurgical procedures
were managed with loupe magnification between Janu-
ary 2009 and December 2019. Three patients died in the
perioperative period, while 5 patients were lost on follow-up
leaving 352 patients with 360 procedures. The male:female
ratio for the patients was 2:1. The age rangewas 5 to 90 years
with amean of 37 years and amedian of 43.4 years. Head and
neck reconstructions constituted 43.3% (n¼ 156), lower limb
defects 29.4% (n¼ 106), and reimplantations 8.5%
(n¼ 30). ►Table 1 summarizes the defects reconstructed.
Free flaps constituted 75.8% of the microsurgical procedures
done (n¼ 273). Radial forearm flap was the most common
flap done (n¼ 76) followed by anterolateral thigh flap (ALT)
(n¼ 74) and latissimus dorsi flap (n¼ 63). Overall flap
success rate was 93%. Reimplantation surgery constituted

8.3% of the procedures (n¼ 30) donewith the hand being the
most common replanted organwith 70% (n¼ 21). The overall
reimplantation success rate was 76.6%. Nerve repairs includ-
ing brachial plexus, upper limb, facial nerves, and lower limb
nerves constituted 8.5% of the work done (n¼ 32). ►Table 2

summarizes the reconstructive procedures done and the
outcomes.

Discussion

Microsurgery has revolutionized management of many sur-
gical conditions in various disciplines including plastic sur-
gery, ophthalmology, urology, and neurosurgery. This
practice still lags behind in many parts of the world due to
the unavailability of the operating microscope and lack of
training.2 Although operating microscopes may have advan-
tages over loupes, this study demonstrated that it is not a
prerequisite for microsurgical work. A good proportion and
virtually any reconstructivemicrosurgical procedures can be
safely done with loupe magnifications.

Free flaps accounted for more than 75% of microsurgical
procedures done. The youngest patient operated on was a 3-
year-old boywith a facial defect that was reconstructedwith
ALT flap with the oldest patient with cancer of the larynx
(►Fig. 2). Majority of the flaps done were either radial
forearm, latissimus dorsi, or the ALT flap.4–7 These three
are still the most common flaps done in many centers and
safe for breast reconstruction. Radial forearm flap was
commonly utilized for tongue reconstruction and smaller
defects of the face. ALT and latissimus dorsi flaps were
commonly used for larger defects of the legs and the face
(►Figs. 2 and 3). Free flaps success rate in our study was
93.3%. Other authors have also demonstrated good results
with the use of loupes. Ashworth et al in a study comparing
loupes and microscopy found both to be equally effective.8

Ehanire et al demonstrated a success rate of 95% on the use of
loupes in the anastomosis of the radial forearm flap for
oromaxillary defects.9 Another study by Passos et al on the
use of loupes for head and neck reconstruction reported a
success rate of more than 90%.10 Shenaq et al in a series of

Fig. 1 Microvascular anastomosis of the free flaps. Note: two venous
anastomoses.

Table 1 Defects reconstructed

Defect Frequency Percentage

Head and neck defects 135 37.5

Lower limb defect 95 26.4

Reimplantation surgeries 30 8.5

Lymphedema 29 8.0

Upper limb defects 12 3.3

Nerve injuries 32 8.8

Breast reconstruction 10 2.7

Abdominal defects 9 2.5

Thoracic defects 8 2.2

Total 360 100
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more than 200 patients who underwent either free flaps or
reimplantation reported a success rate of more than 97%
with the use of loupes.11 Pannucci et al in an even larger
series of more than 1,600 patients reported a success rate of
more than 98% for patientswho had freeflap reconstructions
of the breast with loupe magnification.12

The most challenging reconstructive work we encoun-
tered over the study duration was reimplantation of the cut
extremities. Reimplantations constituted 8.5% of the micro-
surgical procedures done in the unit. Being emergency
procedures, they were done in suboptimal environment
both for the surgical team and the patients. The average
ischemic time for our patients was 12 hours with about one-
third of the patients takingmore than 20 hours. Majority had
extensive zone of injuries necessitating the use of both
arterial and venous grafts with an average of eight anasto-
moses per reimplant (►Fig. 4). Despite all this challenges, our
overall reimplantation success rate was about 77% which
compares favorably to centers that use microscopes.13,14

Shenaq et al reported a success rate of 76% with the use of
loupes in reimplantations of the cut extremities.11 Mathieu
et al reported a success rate of 50% in two cases that they
performed.15 Our youngest patient was a 5-year-old child
with a right hand cut with a chuff cutter. The hand was
successfully salvaged after reimplantation using loupes
(►Fig. 5A–C).

Fig. 2 Anterolateral thigh flap used to reconstruct facial defect of a 3-
year-old boy.

Fig. 3 Patient with a leg defect reconstructed with a free antero-
lateral thigh flap.

Fig. 4 Arterial and venous grafts harvested ready to be used for
reimplantation of the hand.

Table 2 Reconstructive procedures performed and outcomes

Microsurgical
procedure

Frequency Successful Failed Percentage
successful

Radial forearm
flap

76 70 6 92

ALT flap 74 71 3 96

Latissimus dorsi
flap

63 59 4 93.6

Free fibula flap 39 35 4 89.7

Others 21 19 2 90

LN transplant
surgery

29 20 9 69

Brachial
plexus/upper
limb nerve

28 17 11 60

Cross facial nerve 1 1 1 100

Lower limb nerve
repairs

3 2 1 67

Hand
reimplantation

21 17 5 77

Penile
reimplantation

1 1 0 100

Thumb
reimplantation

2 1 1 50

Finger
reimplantation

4 3 1 75

Foot
reimplantation

1 1 0 100

Ear
reimplantation

1 0 1 0

Total 360 325 38

Abbreviations: ALT, anterolateral thigh; LN, lymph node.
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Themost commonly done procedures for the nerves were
either nerve grafts or nerve transfers. Sural nerve was the
nerve graft of choice. All repairs done were epineural with
nylon 9/0 (►Fig. 6). Outcome of brachial plexus surgery
varied widely. Factors that might have influenced the out-
comes included time of presentation, extent of injurywheth-
er partial or pan brachial plexus, type of injuries whether
sharp or blunt trauma, and the patient’swillingness or ability
to come for postoperative rehabilitation. Overall, at least 60%
of the patients had some sensory or motor recovery with
some ability to abduct shoulder or flex the elbow joint
(►Fig. 7A, B). Lower limb nerve repairs also reported both
sensory and motor recovery of varying degrees.16

Fig. 5 (A) Cut hand in a 5-year-old child ready for reimplantation. (B) Cut forearm of the patient in (A), ready for reimplantation. (C) Cut hand in
(A), successfully reimplanted at 1 week of follow-up.

Fig. 6 Brachial plexus nerve injury repaired with nerve grafts.

Fig. 7 (A) Patient with left arm brachial plexus nerve injury notes muscle wastage. (B) Patient in (A) after nerve transfers for repair of brachial
nerve palsy. Note: ability to flex the elbow.
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Vascularized lymph node transfer surgery accounted for
about 8% of the surgical procedures done. The nodes were
harvested in the submental area and anastomosed in the
most depended parts of the body. Clinical improvement was
noted in 67% of the patients with reduction in the limb
circumferences and improvement in symptomatology.17

Cheng et al reported an improvement of about 97% in all
patients whom theymanagedwith vascularized lymph node
transfer surgery.18

Conclusion

The outcome of microsurgical reconstructive procedures as
demonstrated in our study is not solely dependent on the
type of magnifications. Good outcomes can be achieved
irrespective of whether one uses loupes or operating micro-
scopes. Though microscopes have advantages of better mag-
nification, they are more expensive and more difficult to
mount before operations. They are also delicate and more
prone to damages than loupes. Loupes provide an alternative
means of magnification that is cost effective and cheaper. In
good hands, good surgical outcomes can be achieved that
compare to the operating microscopes. In many resource-
constrained countries, loupes provide an alternative option
in doing microsurgical reconstructive procedures.
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