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INTRODUCTION
Recently, there has been increased interest in global 

surgery. Surgical disease in the developing world remains 
an unmet need, leading to significant morbidity and mor-
tality.1–4 An estimated 11% of worldwide disability-adjusted 
life years are due to surgically treatable diseases, such as 
burns, trauma, and congenital anomalies.5 Plastic sur-
geons are uniquely equipped to handle many of these 
conditions, leading to lower rates of scar contractures, os-
teomyelitis, and improved outcomes for cleft lips/palates.3

Most studies in the plastic surgery literature describe 
mission trips that focus on highly specialized problems 
including congenital anomalies like cleft lip/palate. Lit-
tle data exist on plastic surgery practices in sub-Saharan 

 Africa and how best to improve care. Our organization has 
developed partnerships to promote training of local pro-
viders. Our goal was to characterize plastic surgery prac-
tices at Hospital Central Maputo (HCM) in Mozambique 
to help understand the challenges in delivering care for 
the local providers and to facilitate training.

METHODS
Approval was obtained from the UCLA Institutional 

Review Board and from the Scientific Committee of HCM. 
To assess the resources and personnel, a mixed-methods 
approach was utilized that involved both quantitative and 
qualitative data collection, including key informant in-
terviews with local and visiting physicians and surgeons, 
to perform an ongoing needs assessment of the plastic 
surgery service. Retrospective data were obtained from 
all patients admitted to the plastic surgery ward at HCM 
from January, 2015, to December, 2015. Patient age, sex, 
province, district, admission date, and discharge date were 
collected from the plastic surgery ward discharge logbook 
and the mortality logbook. Operative information (loca-
tion of procedure, age, sex, province, and procedure per-
formed) was obtained from plastic surgery inpatient and 
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outpatient operative logbooks. Patient information was 
recorded onto a standardized form, which was later trans-
ferred into electronic records.

To evaluate the spectrum of diagnoses managed by the 
plastic surgery service, we combined discharge diagnosis 
data from admissions to the plastic surgery ward with pri-
mary diagnosis for all operations. In cases where the pri-
mary diagnosis listed was different between the operative 
logbook and the discharge logbook, the diagnosis from 
the operative logbook was used as it was considered to be 
more reliable. When determining the frequency of each 
diagnosis for the cohort, only one primary discharge di-
agnosis was used per patient admission. To evaluate the 
spectrum of operative procedures performed by the plas-
tic surgery service, all operations were included. If mul-
tiple operations were performed on a single patient, each 
procedure was accounted for individually.

Pediatric age group was defined as age less than 15 years 
at the time of admission (per hospital protocol). Pediatric 
patients who underwent operations by the plastic surgery 
service but were admitted to wards other than the plastic 
surgery ward (eg pediatric ward or intensive care unit) had 
missing demographic data. However, their operative and 
diagnostic data were recorded and included in this study.

Demographic data were collected from the discharge 
and mortality logbooks of the plastic surgery ward. Over-
all, demographic data were missing for 8% (38/455) of pa-
tients. Statistical analysis was performed using chi-square 
analysis for categorical variables and t test for continuous 
variables.

RESULTS

Resources and Personnel
Hospital Central de Maputo is a 1,500-bed teaching 

hospital with an average daily census that can expand to 
over 3,000 during the rainy season. Plastic surgery is a di-
vision in the Department of Surgery, which also oversees 
general surgery, thoracic and vascular surgery, neurosur-
gery, urology, ophthalmology, otolaryngology, oromaxil-
lofacial, and pediatric surgery. The plastic surgery ward 
has 6 rooms, of which 2 have 9 beds and 4 have 6 beds 
(total of 42 beds). There are no curtains or walls separat-
ing beds. There is no hospital infection control. Relatives 
are allowed to stay with a patient, and they are often allo-
cated a chair to sit on; they often spend the night and, not 
infrequently, sleep in the same bed as the patient. Limited 
faucets, soap, and alcohol dispensers make hand hygiene 
challenging. Furthermore, the plastic surgery ward is not 
air conditioned or ventilated and temperatures can reach 
over 100 degrees Fahrenheit. There are limited supplies 
and pain-management resources (eg narcotics, sedation) 
to adequately perform daily wound care. Disposable and 
sterile gloves are limited; staff must prioritize patients for 
daily dressing changes. For patients with prolonged peri-
ods of immobilization, there are limited physical therapy 
resources to help avoid contractures. Additionally, there 
are limited antibiotics, albumin, blood products, and mi-
crobiology services (cultures and sensitivities). Further-

more, there is inadequate food and dietary services to 
optimize patient nutritional status.

There is a dedicated procedure room in the plastic 
surgery wing for small procedures. Examples of these 
procedures include removal of stitches, minor wound de-
bridement, wound dressing change, and corticosteroid in-
jection. This room does not have the equipment necessary 
for conscious sedation. All procedures requiring sedation 
are performed in a separate building, where the operating 
rooms are located.

Patients often have delayed first operations as there is 
limited operating time. Patients presenting with burns are 
often managed conservatively with wound dressing and 
silver sulfadiazine, sodium hypochlorite, normal saline, or 
Vaseline gauze depending on the severity of the wound 
and availability of products. Acetic acid is reserved for 
wounds for which P. aeruginosa is suspected. The operating 
wing is equipped with 10 operating rooms, some of which 
have multiple operating beds to maximize space available 
for surgeries. Operating rooms are shared by multiple sur-
gery departments. The plastic surgery team has 2 block 
days per week. Emergency plastic surgery operations can 
be performed on a case-by-case basis in a separate operat-
ing room facility near the emergency room.

Limited equipment is available for plastic surgery pro-
cedures. Only 2 electrical dermatomes and 4 meshers 
(with no new plates) are available to harvest skin for skin 
grafts. These devices are only used once per day as steril-
ization is only performed overnight. Once all dermatomes 
have been used for the day, knives are used to harvest skin. 
Patients who undergo surgeries are generally admitted to 
the plastic surgery ward. Some patients may be transferred 
to the intensive care unit or pediatric ward.

Currently, there are 3 plastic surgeons at HCM, 2 of 
which are Mozambican, 1 of whom serves as Chief of Plas-
tic Surgery. In total, Mozambique has 3 Mozambican plas-
tic surgeons and 3 Cuban plastic surgeons. Two surgeons 
are located in the north and central regions of the country. 
The remaining 4 surgeons are located in Maputo province, 
where the capital city is located. All plastic surgeons also 
work in the private sector to supplement their incomes.

Plastic Surgery Patients—Demographic Information
A total of 455 patients were either admitted to the plas-

tic surgery ward or underwent an operation. The majority 
of patients were from the southern provinces of Mozam-
bique (n = 393), of which 71% (n = 325) were from the 
Maputo City or Maputo province. These are the 2 most 
populous cities of the country and the nearest to HCM. 
The mean age at admission was 29 years. Patients man-
aged nonoperatively represented 32% (145/455) of all pa-
tients. Of those patients who were admitted to the plastic 
surgery ward, patients managed operatively had a signifi-
cantly longer length of stay than those managed nonop-
eratively (55 versus 25 d, P < 0.001).

Plastic Surgery Ward Discharge Diagnosis (Table 1) and 
Demographics

Overall, burns and burn complications were the most 
frequent diagnoses among all patients. Of all patients 
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seen, 44% (n = 201) had either burns or burn complica-
tions. Neoplastic disease was the second most frequent di-
agnosis, followed by scar treatment, infections, ulcers, cyst, 
cosmetic treatment, and trauma (Table 1).

Patients in this burns category include those with 
acute burns (n = 155), contractures (n = 22), granulating 
wounds (n = 17), scars (n = 3), and ulcers (n = 2) as a 
result of burns. Most burn patients were male (65%). The 
mean age was lower than that for other diagnoses treated 
by plastic surgery (24 versus 29 y; P < 0.01). A bimodal age 
distribution was observed with peaks at less than 5 years 
of age and between 21 and 30 years of age (Fig. 1). Burns 
were most likely to be seen in the upper limbs (n = 71), 
followed by the lower limbs (n = 38), and trunk (n = 33). 
Compared to patients with other diagnoses, burn patients 
were more likely to be treated nonoperatively (55% versus 
89%; P < 0.001); they accounted for 78% of all patients 
treated nonoperatively. Mean hospital stay for patient un-
dergoing an operation for burns was 37 days. These pa-
tients primarily received skin grafts (89/138).

Neoplastic disease was the second leading diagno-
sis seen on the plastic surgery ward, accounting for 17% 

(n = 79) of all patients seen. The majority of patients were 
female (64%). Patients with neoplastic disease were sig-
nificantly older than patients with other diagnoses (38 
versus 29 y; P < 0.001). Patients presented with squamous 
cell carcinoma (n = 32), lipomas (n = 17), basal cell carci-
noma (n = 9), Marjolin’s ulcer (n = 8), and neurofibromas 
(n = 7). Almost all patients in this category of admissions 
were treated operatively (92%), of which excision of 
neoplasm was the most common procedure performed 
(n = 69). Patients were treated both in an inpatient 
(n = 41) and outpatient setting (n = 37). Neoplasms were 
most likely to be seen in the head (n = 47). Other common 
sites were the trunk (n = 13) and upper limb (n = 10).

Scar disease was another common diagnosis seen in 
the plastic surgery ward (11.0%, n = 50), of which keloids 
were the most likely diagnosis (n = 44). Most patients were 
female (58%). Patient with scar disease were more likely 
to be treated with outpatient surgery when compared with 
those with other diagnoses (78% versus 21%, P < 0.01). 
Most of these patients (96%) were treated operatively with 
excisions (n = 4 4). Keloids were especially common in the 
earlobes, and the majority of patients had scar disease of 
the head (n = 37).

The fourth (n = 18, 4.0%) leading diagnosis was of 
infectious disease etiology. The majority of patients were 
female (55%) and from the Maputo province (65%). Pa-
tients in this group were significantly older than those 
with other diagnoses (41 versus 29 y; P < 0.001). Infections 
were mostly seen in the lower limb (65%, n = 11). The 
most common infections seen were necrotizing fasciitis 
(n = 10), Fournier’s gangrene (n = 3), and anthrax (n = 3). 
Most patients were treated as inpatients (90%) and under-
went an operation (80%) with skin grafts (n = 13).

Congenital defects were a small proportion (1.1%, 
n = 5) of diagnosis in the plastic surgery ward. Most pa-
tients were female (n = 4). All were treated operatively. 
Diagnoses in this category include cleft lip/palate (n = 3) 
and syndactyly (n = 2).

Plastic Surgery Procedures Performed (Table 2)
Overall, 408 operations were performed on 310 pa-

tients. The majority were treated on an inpatient basis 

Table 1. Diagnostic Categories for Plastic Surgery Ward and 
Operative Patients

Diagnosis N %

Burn and burn complications—total 201 44.2
 Burn 155 34.1
 Contracture 22 4.8
 Granulating wound secondary to burn 17 3.7
 Scar secondary to burn 3 0.7
 Chronic ulcer secondary to burn 2 0.4
 Amputation secondary to burn 1 0.2
 Alopecia secondary to burn 1 0.2
Neoplasm—total 79 17.4
 Squamous cell carcinoma 32 7.0
 Lipoma 17 3.7
 Basal cell carcinoma 9 2.0
 Marjolin’s ulcer 8 1.8
 Neurofibroma 7 1.5
 Stromal tumor 1 0.2
 Unspecified neoplasms 5 1.1
Scars—total 50 11.0
 Keloids 44 9.7
 Hypertrophic scars 6 1.3
Infections—total 18 4.0
 Necrotizing fasciitis 10 2.2
 Fournier’s gangrene 3 0.7
 Anthrax 3 0.7
 Unspecified infections 2 0.4
Ulcers—total 17 3.7
Cyst—total 12 2.6
Cosmetic—total 11 2.4
 Macromastia 3 0.7
 Gynecomastia 3 0.7
 Lipohypertrophy 3 0.7
 Sequelae of mastectomy 2 0.4
Trauma—total 6 1.3
 Nasal defect 2 0.4
 Amputation 1 0.2
 Ectopic eyelid 1 0.2
 Bite 1 0.2
 Granulating wound 1 0.2
Congenital abnormalities—total 5 1.1
 Cleft lip and cleft palate 3 0.7
 Syndactyly 2 0.4
Other 56 12.3
Total 455 100.0

Fig. 1. Distribution of age for burn patients.
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(n = 216, 70%). Most patients came from Maputo prov-
ince (67%) and were female (55%). Mean age was 28 
years. Skin grafts, excisions of lesions, reconstructions, 
contracture releases, and flaps were common operations 
performed.

Skin grafts were the most common operation per-
formed (n = 175, 43%). The majority (n = 89, 51%) of skin 
grafts were performed for patients with burns (n = 53) or 
burn complications (n = 46). Neoplasms were the second 
most common indication for a skin graft (n = 15), fol-
lowed by infections (n = 13), ulcers (n = 9), traumatic dis-
ease (n = 8), and scars (n = 3).

Of the burn patients who were treated operatively 
(n = 90), the majority of patients received a skin graft 
(n = 80, 89%). Mean number of days to skin graft was 53 
days (Fig. 2). Burn patients receiving skin grafts had a sig-
nificantly longer length of stay than burn patients without 
skin grafts (70 versus 37 d; P < 0.001). The majority of 
patients undergoing skin grafting were pediatric patients 
<15 years of age (51%), of which 80% were under age 5.

Excisions of lesions were the second most common 
(n = 125, 31%) operation performed. Excisions were pri-
marily performed on patients presenting with neoplastic 
disease (n = 69, 55%). Seventy-one percent of operative 
patients presenting with neoplastic disease were treated by 
excision. Squamous cell carcinomas (n = 28) and lipomas 
(n = 17) were the most common diseases associated with 
excisions. Patients presenting with scars, mainly keloids, 
were also treated by excision (73%). Scars accounted for 
35% (n = 44) of all excision procedures. Cyst (n = 10), 
burn complications (n = 1), and ulcers (n = 1) were also 
occasionally treated with excision.

Reconstructive procedures were the third most com-
monly performed procedure (n = 31, 8%). Procedures 
were performed for a variety of reasons including neo-
plastic disease (n = 7), scars (n = 6), congenital anomalies 
(n = 5), and burn and burn complications (n = 4). Cleft lip 
was repaired with a modified Millard procedure (n = 3).

Contracture release was less commonly performed 
(n = 27, 7%). Most of the patients who underwent contrac-
ture release had a diagnosis of burn complication (n = 21, 
72%). Patients presenting with contractures due to scars 
(n = 3) and trauma (n = 1) also had contracture releases.

Flaps (n = 27, 7%) were primarily performed for pa-
tients presenting with burns and burn complications 
(n = 18, 67%). This was a common procedure performed 
on patients presenting with burn complications (n = 14). 
Neoplastic disease (n = 2), congenital anomalies (n = 2), in-
fections (n = 1), cysts (n = 1), and traumatic disease (n = 1) 
were also indications for flap procedures. For the 19 pa-
tients for whom the flap type was documented, the distri-
bution was as follows: Z-plasty (n = 8), advancing flaps of 
unspecific tissue (n = 6), and adipocutaneous flaps (n = 5).

Marjolin’s ulcers were the primary indication for am-
putation (n = 3, 75%). Two of these amputations were 
supracondylar and 1 was hemi-humeral. There was also a 
trans-tibial amputation of the leg for squamous cell carci-
noma (n = 1).

Other procedures included mastectomies (n = 3), re-
duction mammoplasty (n = 3), liposuction (n = 1), and 
unspecified (n = 8).

Mortality
Mortality was documented in the logbook for 20 of the 

361 patients admitted to the plastic surgery ward (6%). Sep-
sis was the primary reason for death (n = 17, 80%). The 
diagnoses associated with sepsis included burns (n = 14), 
necrotizing fasciitis (n = 1), Marjolin’s ulcer complicated by 
pressure ulcer (n = 1), and nonspecific ulcer (n = 1). Three 
of the patient deaths had poor documentation for the 
cause of death. The majority of patients with documented 
death did not undergo an operation (90%). They were also 
significantly older (40 versus 28 y, P < 0.01). Patients were in 
the hospital for an average of 38 days before death.

DISCUSSION
This study characterizes the spectrum of diagnoses 

and operative case volume of a plastic surgery division in 
a referral teaching hospital in sub-Saharan Africa coun-

Table 2. Operations Performed by the Plastic Surgery 
Service Subcategorized by Diagnostic Category

Procedures N %

Skin grafts 175 42.9
 Burn and burn complications 89 21.8
 Neoplasm 15 3.7
 Infection 13 3.2
 Ulcers 9 2.2
 Trauma 8 2.0
 Scars 3 0.7
 Congenital 2 0.5
 Other 36 8.8
Excisions 125 30.6
 Neoplasm 69 16.9
 Scars 44 10.8
 Cyst 10 2.5
 Ulcers 1 0.2
 Burn and burn complications 1 0.2
Reconstructions 31 7.6
 Neoplasms 7 1.7
 Scars 6 1.5
 Congenital 5 1.2
 Burn and burn complications 4 1.0
 Trauma 2 0.5
 Cosmetic 2 0.5
 Cyst 1 0.2
 Infection 1 0.2
 Other 3 0.7
Contracture release 27 6.6
 Burn and burn complications 21 5.1
 Scars 3 0.7
 Trauma 2 0.5
 Other 1 0.2
Flaps 27 6.6
 Burn and burn complications 18 4.4
 Neoplasms 2 0.5
 Congenital 2 0.5
 Infection 1 0.2
 Cyst 1 0.2
 Trauma 1 0.2
 Other 2 0.5
Cosmetic procedures 7 1.7
Debridement/cleaning 4 1.0
 Burn and burn complications 4 1.0
Amputations 4 1.0
 Neoplasms 4 1.0
Other 8 2.0
Total 408 100.0
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try. Goodacre6 estimated that 16% of Tanzania’s surgical 
cases in a rural hospital would fall under the care of plastic 
surgeons. Our data demonstrate a large burden of burns 
in the plastic surgery ward, which is consistent with other 
data on surgical disease of sub-Saharan Africa.7 Further-
more, burns accounted for 19.1% of children seen in the 
emergency department in Mozambique.11 Like previous 
studies, we observed that toddlers (children under 5 y) are 
particularly susceptible to burns.8,9 Previous research has 
found scald water burns in addition to open fire cooking 
and crowded home conditions contribute to burns in Mo-
zambique.10–12 We also identified a second peak of burns 
in patients aged 21 to 30. Further research is needed to 
elucidate the cause of burn in young adults.

Of note, burn management is critical to prevent pro-
gression to greater disability and suffering.13 In contrast to 
early closure practices in the United States, delayed clo-
sure (>5 d) has been shown to lead to better survival in 
burn patients in sub-Saharan Africa.15,16 Nonetheless, we 
noted a mean day to skin grafting of 53 days, which may 
contribute to higher rates of wound infection and contrac-
ture. Several factors may contribute to extreme delays in 
skin grafting (>100 d) including limited operative time, 
sepsis, and delays in medical optimization of the patient. 
Additional study is required on how best to expedite de-
finitive treatment and improve outcomes.

Our study also describes some of the challenges in 
patient care and operative management. Limitations in 
operative block time, equipment (eg dermatomes and 
meshers), and sterilization procedures impede the ability 
to manage a high volume of burn patients. Perioperative 
care is also limited by a shortage of nurses and physical 
therapists, wound-care supplies, and pain management to 
adequately perform daily wound care. Patients often de-
velop contractures likely because of periods of prolonged 
immobilization. In addition, there are limited resources 
for infection control (eg sinks for handwashing; alcohol-
sanitizer dispensers; wound-care supplies; isolation beds; 
microbiology culture/sensitivity to guide therapy). Our 
findings provide a background that can be used to iden-
tify areas of future assistance, such as improving resources 

and facilities. The development of a dedicated burn unit 
would be beneficial in this regard.14

There are several limitations to the study. Notably absent 
from the case logs are craniofacial, microsurgery, hand, 
and cosmetic cases. Other surgical services care for patients 
with cleft lip/palate at HCM (ie oral maxillofacial surgery). 
Microsurgical cases are not performed because of the lack 
of operative microscopes and adequate postoperative care. 
Hand cases are managed by the orthopedic service. Cos-
metic cases were not captured in this data set because they 
are managed in a separate private clinic. We were unable 
to capture data for minor procedures performed without 
sedation in the procedure room of the plastic surgery ward 
because of lack of documentation; however, these cases 
are uncommon. Furthermore, we were unable to capture 
data on outpatient and inpatient consultations on patients 
who did not undergo an operation. In addition, approxi-
mately 8% of operative patients did not have demographic 
or mortality data collected because they were admitted to 
a ward other than plastic surgery. Some of these patients 
were admitted to an intensive care ward, where the mor-
tality rate may be higher. Therefore, the mortality rate we 
report is likely an underestimate. Another contributor to 
mortality that we do not address is coinfection with HIV, 
which has a high prevalence in HCM. Overall, the 6% mor-
tality rate is high with the most common cause of death 
being sepsis from burn complications. Finally, a limitation 
of this study is that our findings at a single institution may 
not be generalizable across the region.

Our findings provide contextual relevance to help fo-
cus public health efforts and improve plastic surgery train-
ing and practices in similar settings. As a consequence, our 
partnership has chosen not to focus on specific disease or 
conditions (eg cleft lip/palate). Instead, it has focused its 
efforts on training in perioperative care and improving the 
skills of local surgeons. Our annual short-term intensive 
surgical missions include a team of nurses, wound-care spe-
cialists, anesthesiologists, and surgeons, who integrate with 
local providers into the daily care provided by the plastic 
surgery division. The mentorship and proctoring have ex-
tended beyond the period of the surgical mission, provid-

Fig. 2. Time (days) until first skin graft. The mean days to skin graft for inpatients were 20 days. only 9 
received a skin graft within 1–2 days of arrival.
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ing local surgeons with short-term apprenticeships abroad 
and immediate access for phone/video consultation. In 
2017, 2 native plastic surgeons became fellows of the Col-
lege of Surgeons of East, Central and Southern Africa (CO-
SECSA). In summary, this study and its characterization of 
resources, spectrum of disease, and plastic surgery prac-
tices provide a framework to better understand the local 
needs and facilitate capacity-building efforts.
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